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Abstract
Most of the research on water demand management has occurred in the Western 
U.S, where there has been a serious and extended water crisis.  This study examined the 
relevance of past influences on water conservation behavior in Pickens and Oconee 
counties, which are politically conservative and have not yet experienced a set of 
prolonged and sufficiently severe droughts.  The survey results demonstrated that 
variables such as environmental beliefs, local water concern, and local place attachment 
could result in water conservation behavior in the Southeastern context.  Based on this 
information, the researcher recommends that planners in the region engage their 
communities and water purveyors in public education efforts focused on the local 
environmental benefits of conservation, followed by a process of creating new 
regulations to reduce water consumption. 
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1	  
I.	  INTRODUCTION	  Over	  the	  past	  several	  decades	  the	  Western	  United	  States	  has	  experienced	  severe	  droughts,	  leaving	  the	  future	  of	  its	  water	  supply	  in	  question.	  	  Motivated	  by	  the	  increasing	  instability	  in	  water	  supply,	  scholars	  have	  compiled	  a	  body	  of	  research	  about	  managing	  the	  demand	  for	  water.	  	  Much	  of	  this	  research	  has	  been	  conducted	  in	  the	  West,	  and	  the	  findings	  may	  not	  always	  have	  equal	  relevance	  in	  the	  Southeastern	  context.	  	  Many	  communities	  across	  the	  U.S	  have	  enacted	  policies	  to	  reduce	  water	  consumption,	  but	  cities	  in	  the	  Southeast	  have	  generally	  responded	  to	  water	  scarcity	  by	  increasing	  supply	  through	  new	  sources.	  	  A	  high	  level	  of	  projected	  population	  growth	  combined	  with	  changes	  in	  water	  supply	  associated	  with	  climate	  change	  necessitate	  the	  development	  of	  water	  demand	  management	  strategies	  in	  Southern	  cities.	  	  In	  drafting	  these	  policies,	  planners	  must	  understand	  the	  factors	  that	  motivate	  individuals	  in	  these	  communities	  to	  engage	  in	  water	  conservation.	  	  	  Ideally,	  planners	  will	  implement	  conservation	  policies	  before	  a	  drought	  crisis	  occurs.	  	  Many	  of	  these	  policies,	  such	  as	  changes	  to	  land	  development	  regulations,	  take	  effect	  over	  time.	  	  Because	  of	  the	  traditionally	  anti-­‐regulatory	  environment	  in	  the	  Southeast,	  planners	  need	  to	  develop	  an	  understanding	  of	  the	  unique	  factors	  affecting	  behavior	  in	  their	  communities.	  	  The	  present	  research	  sought	  to	  answer	  two	  questions.	  	  First,	  what	  factors	  influence	  water	  conservation	  behavior	  in	  politically	  conservative	  communities	  that	  have	  not	  yet	  experienced	  a	  prolonged	  water	  crisis?	  	  Second,	  what	  lessons	  can	  planners	  draw	  from	  these	  findings	  to	  strengthen	  future	  water	  policy	  efforts?	  
2	  
To	  do	  so,	  this	  research	  used	  a	  survey	  of	  residents	  in	  Pickens	  and	  Oconee	  counties	  in	  the	  northwest	  corner	  of	  South	  Carolina	  to	  examine	  the	  applicability	  of	  Western	  approaches	  to	  water	  management	  to	  the	  Southeastern	  context.	  	  It	  revealed	  regional	  influences	  on	  conservation	  behavior	  in	  the	  two-­‐county	  study	  area.	  	  The	  optional	  online	  portion	  of	  the	  survey	  explored	  residents’	  openness	  to	  various	  kinds	  of	  water	  conservation	  options.	  	  The	  survey	  relied	  on	  past	  findings	  from	  the	  environmental	  psychology	  and	  resource	  demand	  management	  literature	  to	  inform	  the	  set	  of	  factors	  that	  influence	  water	  use.	  	  The	  results	  revealed	  that	  environmental	  beliefs,	  local	  water	  concern,	  place	  attachment,	  and	  local	  water	  knowledge	  sometimes	  result	  in	  water	  conservation	  behavior	  in	  a	  politically	  conservative	  community	  that	  has	  not	  experienced	  a	  prolonged	  drought.	  	  The	  research	  will	  begin	  with	  a	  literature	  review,	  explaining	  the	  growing	  demands	  on	  water	  supply	  in	  the	  Southeast	  and	  effective	  approaches	  to	  water	  demand	  management	  from	  the	  West.	  
II. LITERATURE	  REVIEW
2.1	  Background	  Information	  Cities	  around	  the	  world	  have	  already	  begun	  to	  feel	  the	  effects	  of	  climate	  change,	  but	  scientists	  and	  policymakers	  continue	  to	  struggle	  with	  how	  to	  increase	  citizen	  engagement	  with	  climate	  change	  issues.	  	  In	  the	  U.S,	  water	  resources	  have	  become	  increasingly	  stressed	  over	  the	  past	  two	  decades,	  which	  scientists	  have	  attributed	  to	  a	  combination	  of	  population	  growth	  and	  climate	  change	  (Gleick,	  2003).	  	  In	  addition	  to	  overall	  population	  growth,	  there	  is	  a	  global	  trend	  of	  urbanization,	  meaning	  that	  the	  demand	  for	  water	  is	  becoming	  more	  geographically	  concentrated.	  	  According	  to	  the	  UN,	  2008	  was	  the	  first	  year	  that	  more	  people	  lived	  in	  urban	  than	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rural	  locations	  (Prudhomme,	  2011,	  124).	  	  Water	  is	  one	  of	  humankind’s	  most	  fundamental	  needs,	  but	  the	  global	  water	  supply	  will	  be	  increasingly	  unstable	  in	  the	  future	  as	  the	  result	  of	  climate	  change	  and	  urbanization.	  	  Although	  there	  have	  been	  notable	  examples	  of	  drought	  in	  the	  Southeast,	  such	  as	  Atlanta’s	  shortage	  in	  2007,	  they	  have	  not	  been	  as	  consistently	  severe	  as	  the	  Western	  ones,	  resulting	  in	  a	  relative	  lack	  of	  research	  on	  the	  region.	  	  The	  present	  research	  used	  past	  findings	  from	  the	  drought	  response	  and	  demand	  management	  literature	  to	  investigate	  their	  potential	  application	  in	  two	  communities	  in	  South	  Carolina.	  	  Knowledge	  of	  these	  factors	  will	  help	  planners	  create	  more	  effective	  water	  management	  policies	  in	  areas	  that	  are	  politically	  conservative	  and	  historically	  water-­‐rich,	  but	  need	  to	  wisely	  manage	  their	  supply.	  	  	  	  	  	  	  In	  the	  U.S,	  the	  water	  crisis	  has	  been	  most	  visible	  on	  the	  West	  Coast.	  	  Images	  of	  California	  wildfires	  have	  become	  commonplace	  in	  the	  media,	  and	  cities	  have	  implemented	  drastic	  water	  restrictions.	  	  These	  western	  water	  problems	  have	  been	  a	  distant	  reality	  for	  most	  people	  living	  in	  the	  Southeast,	  which	  is	  a	  region	  that	  has	  not	  yet	  experienced	  such	  severe	  water	  shortages.	  	  	  However,	  much	  of	  the	  South	  has	  experienced	  recent	  droughts,	  and	  there	  is	  growing	  evidence	  that	  water	  shortages	  will	  continue.	  	  	  
2.2	  Climate	  Change	  The	  International	  Panel	  on	  Climate	  Change	  (IPCC)	  has	  produced	  climate	  reports	  for	  different	  regions	  of	  the	  world.	  	  These	  reports	  begin	  by	  synthesizing	  observed	  trends	  over	  the	  past	  several	  decades.	  	  Total	  greenhouse	  gas	  emissions	  have	  been	  increasing	  since	  1970,	  and,	  despite	  mitigation	  efforts,	  the	  rate	  of	  change	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increased	  between	  2000	  and	  2010	  (IPCC,	  AR5,	  2014).	  	  	  In	  addition,	  the	  average	  global	  temperature	  has	  risen	  over	  time	  (See	  Figure	  2-­‐1).	  	  It	  is	  extremely	  likely	  (95-­‐100%	  confidence)	  that	  humans	  have	  caused	  more	  than	  half	  of	  the	  global	  temperature	  increase	  and	  the	  magnitude	  of	  future	  climate	  change	  will	  heavily	  depend	  on	  emission	  levels	  by	  the	  mid-­‐21st	  century.	  	  If	  humans	  cannot	  substantially	  reduce	  emissions	  by	  that	  point,	  global	  climate	  change	  will	  likely	  mirror	  the	  most	  extreme	  IPCC	  scenario.	  Figure	  2-­‐1.	  Average	  Global	  Temperature	  Trends	  	  
	  Source:	  IPCC	  AR5,	  Working	  Group	  1,	  p.	  193	  	   Not	  only	  are	  global	  temperatures	  projected	  to	  increase,	  but	  scientists	  are	  also	  
virtually	  certain	  (99-­‐100%	  confidence)	  that	  climate	  change	  will	  result	  in	  more	  frequent	  extreme	  heat	  events	  and	  fewer	  cold	  weather	  events	  (See	  Figure	  2-­‐2).	  	  It	  is	  
very	  likely	  (90-­‐100%	  confidence)	  that	  heat	  events	  will	  be	  both	  more	  frequent	  and	  longer	  in	  duration.	  	  In	  addition,	  there	  will	  be	  a	  greater	  variability	  in	  future	  global	  temperature	  patterns	  (See	  Figure	  2-­‐2).	  	  These	  climatological	  changes	  will	  be	  particularly	  significant	  for	  agricultural	  communities,	  because	  extreme	  heat	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increases	  evapotranspiration	  rates,	  resulting	  in	  a	  greater	  water	  demand	  for	  crop	  irrigation	  (Doll,	  2002).	  	  	  	   Figure	  2-­‐2.	  Shifts	  in	  Global	  Temperature	  Patterns	  	  
	  Source:	  IPCC	  AR5,	  Working	  Group	  1,	  p.	  132	  	  The	  global	  increase	  in	  average	  temperature	  and	  in	  temperature	  variability	  will	  be	  accompanied	  by	  changes	  in	  precipitation	  patterns.	  	  The	  high	  and	  low	  latitude	  regions	  of	  the	  earth	  are	  projected	  to	  receive	  more	  precipitation	  in	  the	  future	  and	  regions	  closer	  to	  the	  equator	  are	  projected	  to	  receive	  less	  (See	  Figure	  2-­‐3).	  	  Similar	  to	  temperature	  projections,	  it	  is	  likely	  (66-­‐100%)	  confidence	  that	  a	  higher	  percentage	  of	  future	  precipitation	  will	  occur	  during	  extreme	  weather	  events	  than	  in	  the	  past	  (IPCC,	  2014).	  	  This	  can	  cause	  flooding	  and	  a	  loss	  of	  potential	  water	  supply,	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as	  the	  ground	  is	  unable	  to	  capture	  large	  quantities	  of	  water	  in	  a	  single	  rain	  event.	  	  Thus,	  even	  regions	  that	  are	  projected	  to	  receive	  more	  precipitation	  may	  not	  fully	  benefit	  from	  this	  change.	  Figure	  2-­‐3.	  Projected	  Changes	  in	  Global	  Precipitation	  	  
	  Source:	  IPCC	  AR5,	  Working	  Group	  1,	  p.	  22	  	  
2.3	  Water	  Management	  Cities	  throughout	  history	  have	  located	  near	  water	  sources,	  relying	  on	  water	  for	  activities	  ranging	  from	  transportation	  to	  agriculture	  to	  manufacturing.	  	  	  The	  effects	  of	  climate	  change	  threaten	  future	  water	  availability;	  for	  this	  reason,	  there	  has	  been	  a	  renewed	  focus	  in	  the	  planning	  community	  surrounding	  water	  and	  the	  policy	  tools	  to	  encourage	  its	  conservation.	  	  As	  cities	  have	  developed	  with	  new	  technology	  and	  a	  higher	  quality	  of	  life,	  humans	  have	  consumed	  increasing	  amounts	  of	  water	  (Inman	  and	  Jeffrey,	  2006).	  	  In	  fact,	  global	  water	  consumption	  was	  doubling	  every	  20	  years	  by	  2008,	  which	  is	  more	  than	  twice	  the	  rate	  of	  population	  growth	  (Prud’homme,	  2011).	  	  In	  the	  past,	  cities	  have	  responded	  to	  water	  shortages	  by	  exploiting	  new	  sources,	  but	  there	  is	  a	  growing	  consensus	  among	  scholars	  that	  reducing	  human	  demand	  for	  water	  is	  a	  sustainable	  and	  effective	  strategy	  to	  manage	  this	  crucial	  resource	  (Renwick	  and	  Archibald,	  1998;	  Michelsen	  et	  al.,	  1999;	  Maddaus	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et	  al.,	  2001).	  	  In	  addition	  to	  the	  environmental	  benefits	  of	  water	  conservation,	  these	  programs	  economically	  benefit	  water	  purveyors,	  as	  reductions	  in	  water	  demand	  allow	  them	  to	  postpone	  expensive	  infrastructure	  upgrades	  to	  increase	  capacity	  (American	  Rivers,	  2008).	  	  	  Scholars	  from	  multiple	  fields	  have	  approached	  the	  problem	  of	  water	  supply	  from	  their	  own	  unique	  perspectives.	  	  Economists	  have	  explored	  the	  effects	  of	  new	  pricing	  schemes	  (Chicoine,	  1986),	  psychologists	  have	  focused	  on	  the	  link	  between	  environmental	  attitudes	  and	  behavior	  (Lee	  &	  Holden,	  1999),	  and	  planners	  have	  experimented	  with	  retrofit	  programs	  for	  household	  appliances	  (Maddaus,	  1987).	  	  In	  order	  to	  create	  a	  comprehensive	  water	  demand	  management	  program	  for	  a	  community,	  planners	  must	  make	  decisions	  that	  are	  informed	  by	  the	  conclusions	  of	  these	  bodies	  of	  knowledge.	  
2.4	  Water	  Efficiency	  For	  decades,	  scholars	  have	  sought	  to	  understand	  how	  various	  water	  policies	  can	  reduce	  water	  consumption.	  	  Early	  studies	  reported	  the	  findings	  of	  pilot	  programs,	  many	  of	  which	  implemented	  household	  water-­‐efficiency	  upgrades	  designed	  to	  harden	  water	  demand	  (Maddaus,	  1987).	  	  These	  one-­‐time	  interventions	  are	  attractive	  because	  they	  are	  relatively	  easy	  to	  implement	  and	  allow	  consumers	  to	  use	  less	  water	  without	  changing	  their	  behavior.	  	  Furthermore,	  they	  have	  demonstrated	  increasingly	  large	  reductions	  in	  water	  consumption	  as	  technology	  has	  improved	  over	  time	  (Vickers,	  2001).	  	  Water	  purveyors	  often	  lead	  these	  efforts,	  providing	  retrofit	  devices	  or	  appliance	  rebates	  to	  local	  consumers	  (Michelsen,	  1999).	  	  These	  programs	  are	  especially	  attractive	  in	  low-­‐income	  populations,	  in	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which	  a	  reduction	  in	  water	  bills	  could	  relieve	  a	  large	  financial	  burden	  for	  many	  families.	  	  	  	  	  Early	  efforts	  demonstrated	  that	  the	  effectiveness	  of	  retrofit	  programs	  is	  limited	  by	  the	  fact	  that	  some	  homeowners	  do	  not	  install	  the	  devices	  (Maddaus,	  1984).	  	  Depending	  on	  the	  community,	  it	  may	  be	  important	  to	  perform	  the	  retrofits	  for	  residents.	  	  Some	  studies	  have	  suggested	  that	  although	  water-­‐efficient	  upgrades	  are	  effective,	  their	  effectiveness	  is	  limited	  and	  may	  not	  be	  enough	  to	  decrease	  overall	  water	  consumption	  in	  the	  long-­‐term	  (Inman	  and	  Jeffrey,	  2006).	  	  However,	  several	  large-­‐scale	  home	  retrofit	  programs	  have	  been	  successful	  in	  reducing	  consumption.	  	  The	  City	  of	  Los	  Angeles	  funded	  the	  installation	  of	  750,000	  1.6	  gallon-­‐per-­‐flush	  toilets,	  or	  33%	  of	  its	  residential	  toilets.	  	  This	  program	  was	  a	  combination	  of	  direct	  rebates	  to	  customers	  and	  local	  non-­‐profit	  involvement.	  	  Depending	  on	  the	  age	  of	  the	  original	  toilet,	  each	  replacement	  saved	  up	  to	  5.4	  gallons	  per	  flush.	  	  The	  City	  of	  Santa	  Monica	  replaced	  60%	  of	  its	  residential	  toilets	  with	  1.6gpf	  models	  in	  the	  1990s.	  	  The	  city	  estimated	  that	  it	  saved	  $2	  for	  every	  dollar	  it	  spent	  on	  this	  program,	  because	  of	  the	  reduction	  in	  demand	  for	  water,	  allowing	  it	  to	  delay	  water	  and	  sanitation	  upgrades	  (Vickers,	  2001).	  	  	  The	  Federal	  government	  has	  also	  played	  a	  role	  in	  promoting	  efficiency	  upgrades	  for	  household	  appliances.	  	  The	  Environmental	  Protection	  Agency’s	  Energy	  Star	  program	  is	  a	  partnership	  with	  9,000	  organizations	  across	  the	  country	  that	  identifies	  energy-­‐efficient	  products	  with	  a	  special	  symbol.	  	  The	  program	  labels	  more	  than	  50	  types	  of	  products,	  including	  windows,	  heating	  and	  cooling	  equipment,	  lighting,	  and	  appliances.	  	  Among	  these	  products,	  Energy	  Star	  has	  introduced	  new	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water-­‐	  and	  energy-­‐efficient	  clothes	  and	  dishwashers	  into	  the	  market	  by	  working	  with	  manufacturers	  and	  incentive-­‐based	  programs	  sponsored	  by	  local	  utilities.	  	  Although	  the	  program	  is	  primarily	  recognized	  for	  promoting	  energy-­‐efficiency,	  its	  products	  are	  also	  required	  to	  be	  water-­‐efficient.	  	  Compared	  to	  pre-­‐1994	  models,	  Energy	  Star	  dishwashers	  save	  an	  average	  of	  1,300	  gallons	  of	  water	  over	  their	  lifetime.	  	  Energy	  Star	  clothes	  washers	  use	  an	  average	  of	  8	  gallons	  per	  load	  less	  than	  standard	  clothes	  washers,	  which	  translates	  to	  an	  average	  savings	  of	  27,000	  gallons	  of	  water	  over	  the	  lifetime	  of	  the	  appliance	  (Energy	  Star,	  n.d).	  	  	  The	  EPA	  developed	  WaterSense	  in	  2006	  as	  a	  partnership	  program	  focused	  exclusively	  on	  promoting	  water-­‐efficient	  products.	  	  Similar	  to	  the	  Energy	  Star	  program,	  WaterSense	  partners	  with	  various	  organizations	  to	  develop	  efficiency	  standards	  and	  label	  products	  that	  are	  at	  least	  20%	  more	  water	  efficient	  than	  similar	  products	  in	  their	  category.	  	  Thus	  far,	  labeled	  products	  include	  showerheads,	  toilets,	  sink	  faucets,	  landscape	  irrigation	  controllers,	  urinals,	  and	  commercial	  pre-­‐rinse	  spray	  valves.	  	  The	  EPA	  plans	  to	  expand	  the	  WaterSense	  program	  to	  include	  more	  products	  and	  to	  increase	  its	  visibility	  across	  the	  country	  (EPA	  WaterSense,	  2015).	  	  	  
2.5	  Conservation:	  Price	  Measures	  The	  other	  approach	  to	  residential	  water	  demand	  management	  is	  conservation,	  which	  relies	  on	  changing	  the	  behavior	  of	  consumers	  to	  meet	  its	  goals.	  	  Conservation	  is	  further	  broken	  down	  into	  price	  and	  non-­‐price	  measures,	  both	  of	  which	  have	  effectively	  reduced	  consumption	  (Renwick	  and	  Green,	  2000;	  Olmstead	  and	  Stavins,	  2006).	  	  Although	  they	  are	  often	  implemented	  together,	  it	  is	  helpful	  to	  consider	  them	  first	  as	  separate	  concepts.	  	  Manipulating	  pricing	  structures	  reduces	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water	  consumption	  for	  most	  users.	  	  Some	  utilities	  use	  a	  flat	  rate	  structure,	  which	  charges	  users	  a	  monthly	  fee	  for	  the	  privilege	  of	  connecting	  to	  the	  water	  supply,	  regardless	  of	  their	  water	  usage.	  	  The	  result	  is	  that	  households	  have	  no	  incentive	  to	  monitor	  or	  limit	  their	  water	  use.	  	  The	  flat	  rate	  structure	  is	  the	  easiest	  to	  administer	  and	  still	  exists	  in	  many	  parts	  of	  the	  country,	  but	  studies	  as	  early	  as	  1984	  have	  demonstrated	  significant	  (20%	  average)	  reductions	  in	  water	  use	  from	  metering	  (Maddaus,	  1984;	  Inman	  and	  Jeffrey,	  2007).	  With	  metering,	  some	  utilities	  charge	  a	  flat	  rate	  per	  unit	  of	  water	  consumed.	  	  This	  represents	  an	  improvement	  over	  unmetered	  systems,	  because	  households	  pay	  an	  amount	  that	  is	  proportional	  to	  the	  water	  they	  have	  consumed.	  	  However,	  this	  approach	  does	  not	  reduce	  demand,	  because	  residents	  have	  no	  economic	  incentive	  to	  reduce	  water	  use.	  	  A	  better	  approach	  to	  metering	  is	  for	  utilities	  to	  employ	  increasing	  block	  rates,	  which	  discourage	  consumption	  by	  charging	  higher	  rates	  as	  usage	  increases.	  	  Unfortunately,	  a	  group	  of	  residents	  is	  currently	  suing	  their	  water	  purveyor	  for	  using	  increasing	  block	  rates	  in	  San	  Juan	  Capistrano,	  California,	  claiming	  that	  this	  practice	  violates	  a	  state	  law	  prohibiting	  agencies	  from	  charging	  customers	  for	  anything	  above	  the	  cost	  of	  provision	  (Stevens,	  2015).	  	  The	  outcome	  of	  this	  case	  might	  affect	  the	  viability	  of	  future	  increasing	  block	  rate	  structures.	  	  In	  contrast	  to	  this	  policy,	  some	  utilities	  employ	  decreasing	  block	  rates,	  which	  charge	  lower	  rates	  as	  consumption	  increases.	  	  	  Despite	  the	  legal	  challenges,	  Western	  water	  purveyors	  in	  urbanized	  areas	  have	  implemented	  variations	  of	  the	  increasing	  block	  rate	  structure.	  	  The	  Irvine	  Ranch	  Water	  District	  (IRWD)	  has	  created	  the	  most	  sophisticated	  of	  these	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approaches,	  which	  calculates	  the	  number	  of	  people	  in	  each	  household	  and	  the	  square	  footage	  of	  landscaped	  area.	  	  The	  district	  allocates	  50	  gallons	  per	  person	  per	  day,	  and	  then	  adjusts	  each	  household’s	  amount	  based	  on	  its	  characteristics	  (Irvine	  Ranch	  Water	  District).	  	  Households	  that	  exceed	  their	  calculated	  amount	  must	  pay	  an	  increased	  rate	  for	  their	  water.	  	  This	  approach	  also	  rewards	  conservation	  by	  charging	  a	  lower	  rate	  for	  households	  that	  use	  between	  0-­‐40%	  of	  their	  calculated	  water	  amount	  per	  month	  (See	  Table	  2-­‐1).	  	  This	  approach	  is	  most	  effective	  for	  water	  users	  that	  fall	  somewhere	  along	  the	  middle	  of	  the	  socioeconomic	  spectrum.	  	  Low-­‐income	  households	  that	  only	  use	  the	  amount	  of	  water	  necessary	  to	  survive	  will	  probably	  not	  be	  able	  to	  significantly	  reduce	  their	  consumption,	  and	  wealthy	  households	  are	  often	  willing	  to	  pay	  the	  higher	  rate	  in	  order	  to	  continue	  their	  accustomed	  lifestyle.	  	  Even	  so,	  the	  IRWD	  approach	  is	  commendable	  for	  its	  efforts	  to	  encourage	  conservation	  and	  its	  equitable	  approach	  to	  setting	  rates	  (Irvine	  Ranch	  Water	  District,	  n.d).	  	  	  	   Table	  2-­‐1.	  Irvine	  Ranch	  Water	  District	  Pricing	  Structure	  	  
	  Source:	  Irvine	  Ranch	  Water	  District,	  Accessed	  4/15/15	  	  This	  approach	  is	  appealing	  to	  water	  purveyors	  because	  a	  wealth	  of	  economic	  analysis	  suggests	  that	  market-­‐based	  approaches	  are	  more	  cost-­‐effective	  than	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traditional	  “command	  and	  control”	  policies	  that	  mandate	  reductions	  in	  consumption	  (Olmsted,	  et	  al.,	  2007).	  	  Under	  this	  model,	  households	  are	  incentivized	  to	  act	  in	  their	  best	  interest	  when	  they	  react	  to	  price	  signals	  by	  reducing	  their	  water	  consumption	  (thereby	  lowering	  their	  water	  bill).	  	  From	  an	  economic	  perspective,	  this	  approach	  is	  desirable	  because	  it	  is	  cost-­‐effective	  and	  equitable,	  but	  it	  has	  its	  drawbacks.	  	  First,	  price	  methods	  can	  be	  difficult	  to	  implement	  because	  residents	  generally	  perceive	  water	  as	  a	  public	  service	  (Hall,	  2000).	  	  Price	  signals	  have	  less	  effect	  on	  wealthier	  customers,	  which	  becomes	  particularly	  significant	  in	  communities	  with	  water-­‐intensive	  uses	  such	  as	  golf	  courses.	  	  On	  the	  other	  end	  of	  the	  socioeconomic	  spectrum,	  low-­‐income	  populations	  are	  disproportionately	  burdened	  by	  price	  methods.	  	  Programs	  such	  as	  that	  of	  the	  Irvine	  Ranch	  Water	  District	  are	  more	  equitable	  because	  they	  include	  individual	  household	  characteristics	  when	  calculating	  water	  allocations.	  	  Water	  purveyors	  across	  the	  country	  have	  adapted	  the	  Irvine	  Ranch	  program	  to	  serve	  the	  needs	  of	  their	  communities,	  but	  this	  approach	  has	  yet	  to	  take	  hold	  in	  regions	  that	  do	  not	  share	  a	  sense	  of	  water	  crisis.	  	  	  Although	  not	  directly	  involved	  in	  setting	  the	  price	  structure	  for	  water,	  planners	  have	  the	  unique	  ability	  to	  utilize	  regulatory	  non-­‐price	  measures,	  such	  as	  native	  landscaping	  requirements.	  	  These	  approaches	  are	  discussed	  in	  the	  next	  section.	  	  Both	  planners	  and	  purveyors	  can	  employ	  public	  education	  programs,	  and	  purveyors	  offer	  rebates	  for	  water	  efficiency	  upgrades.	  	  Scholars	  have	  criticized	  non-­‐price	  approaches	  for	  being	  economically	  inefficient	  and	  inflexible,	  with	  one	  study	  finding	  that	  water	  price	  is	  a	  more	  effective	  conservation	  method	  than	  the	  most	  effective	  non-­‐price	  method	  (Campbell	  et	  al.,	  1999).	  	  Another	  study	  compared	  a	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mandatory	  low-­‐flow	  appliance	  regulation	  with	  a	  modest	  price	  increase	  in	  13	  California	  cities	  and	  found	  that,	  under	  all	  but	  the	  least	  realistic	  of	  assumptions,	  the	  tax	  would	  be	  more	  cost-­‐effective	  than	  the	  technology	  requirement	  in	  reducing	  groundwater	  withdrawals	  in	  the	  long-­‐run	  (Timmins,	  2003).	  	  Finally,	  researchers	  have	  compared	  residential	  outdoor	  watering	  restrictions	  with	  drought	  pricing	  in	  11	  American	  cities	  and	  found	  that	  the	  drought	  pricing	  could	  achieve	  the	  same	  level	  of	  aggregate	  demand	  reduction	  as	  the	  watering	  restrictions,	  but	  with	  welfare	  gains	  of	  approximately	  $81	  per	  household	  (Mansur	  and	  Olmstead,	  2006).	  	  	  However,	  price	  methods	  are	  probably	  not	  as	  effective	  in	  the	  long-­‐term	  as	  this	  research	  suggests.	  	  Several	  studies	  have	  shown	  that	  most	  water	  users	  recover	  quickly	  from	  the	  initial	  shock	  of	  a	  price	  increase,	  just	  to	  return	  to	  previous	  their	  levels	  of	  consumption	  (Dalhuisen,	  2003).	  	  Price	  methods	  can	  immediately	  and	  directly	  reduce	  water	  demand,	  but	  they	  are	  unlikely	  to	  effect	  long-­‐term	  behavioral	  change	  in	  water	  users	  because	  any	  reductions	  in	  consumption	  are	  temporary	  responses	  to	  a	  market	  signal	  and	  they	  do	  not	  affect	  wealthy	  users.	  	  Thus,	  it	  seems	  that	  price	  methods	  alone	  are	  not	  an	  adequate	  solution	  to	  future	  problems	  in	  water	  management.	  	  	  	  
2.6	  Non-­‐Price	  Mechanisms	  Non-­‐price	  approaches	  to	  water	  management	  remain	  the	  dominant	  paradigm	  in	  the	  United	  States	  because	  of	  the	  political	  difficulty	  of	  raising	  water	  prices.	  	  Although	  non-­‐price	  approaches	  are	  generally	  more	  politically	  feasible,	  they	  must	  be	  tailored	  to	  the	  community	  in	  which	  they	  are	  being	  implemented.	  	  In	  1991,	  Los	  Angeles	  water	  consumers	  responded	  to	  voluntary	  water	  use	  reductions	  so	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successfully	  that	  the	  utility	  experienced	  a	  20	  percent	  decrease	  in	  revenue.	  	  As	  a	  result,	  the	  utility	  raised	  prices,	  creating	  the	  perception	  that	  they	  were	  punishing	  consumers	  for	  conservation	  (Hall,	  2000).	  	  This	  example	  underscores	  the	  importance	  of	  understanding	  community	  context	  before	  implementing	  a	  new	  policy.	  	  	  Non-­‐price	  approaches	  have	  been	  criticized	  for	  their	  inflexibility	  compared	  to	  market-­‐based	  approaches	  (Olmstead	  et	  al.,	  2006).	  	  An	  irrigation	  restriction,	  for	  example,	  disproportionately	  affects	  households	  with	  large	  yards,	  but	  an	  increasing	  block	  rate	  structure	  allows	  individual	  households	  to	  reduce	  consumption	  in	  the	  way	  that	  best	  suits	  them.	  	  Despite	  their	  perceived	  inflexibility,	  non-­‐price	  mechanisms	  such	  as	  irrigation	  restrictions	  are	  an	  effective	  way	  to	  reduce	  water	  consumption	  in	  wealthy	  households,	  which	  do	  not	  respond	  to	  price	  increases.	  	  	  When	  discussing	  non-­‐price	  mechanisms,	  it	  is	  important	  to	  distinguish	  between	  mandatory	  and	  voluntary	  approaches,	  and	  to	  compare	  their	  effectiveness.	  	  	  
2.7	  Mandatory	  vs.	  Voluntary	  Non-­‐Price	  Mechanisms	  Mandatory	  measures	  include	  the	  following:	  (1)	  rationing	  programs,	  which	  allocate	  a	  fixed	  quantity	  of	  water	  to	  households	  and	  impose	  a	  penalty	  for	  overconsumption;	  and	  (2)	  water	  use	  restrictions,	  which	  constrain	  when	  certain	  types	  of	  water	  usage	  can	  occur.	  	  	  In	  general,	  mandatory	  non-­‐price	  measures	  yield	  stronger	  results	  than	  voluntary	  measures,	  but	  the	  effectiveness	  of	  non-­‐price	  measures	  depends	  on	  factors	  such	  as	  the	  presence	  of	  complementary	  demand	  management	  strategies,	  climate,	  and	  median	  household	  income	  (Olmstead	  et	  al.,	  2006).	  	  In	  1996,	  the	  city	  of	  Corpus	  Christi,	  Texas	  imposed	  water	  consumption	  restrictions	  that	  prohibited	  landscape	  irrigation	  and	  car	  washing.	  	  Although	  the	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policy	  was	  aggressive,	  it	  failed	  to	  achieve	  statistically	  significant	  reductions	  in	  water	  use	  (Schultz	  et	  al.,	  1997).	  	  In	  contrast,	  mandatory	  water	  use	  restrictions	  in	  Santa	  Barbara,	  California	  have	  induced	  a	  reduction	  in	  demand	  of	  29%	  (Renwick	  and	  Green,	  2000).	  	  These	  examples	  demonstrate	  the	  challenge	  facing	  all	  water	  demand	  management	  approaches,	  which	  is	  that	  they	  must	  be	  tailored	  to	  fit	  the	  context	  of	  each	  community.	  	  	  Voluntary	  non-­‐price	  measures	  include	  public	  education	  and	  subsidies	  for	  efficient	  technologies.	  	  Public	  education’s	  impacts	  are	  the	  most	  difficult	  to	  disaggregate,	  as	  they	  are	  typically	  measured	  in	  conjunction	  with	  other	  DSM	  approaches.	  	  Past	  research	  has	  suggested	  that	  public	  education	  campaigns	  result	  in	  a	  2-­‐5%	  reduction	  in	  water	  use	  (Baumann	  et	  al.,	  1998)	  and	  that	  they	  may	  be	  more	  effective	  in	  Western	  communities	  that	  have	  experienced	  water	  scarcity	  (Renwick	  et	  al.,	  2000).	  	  The	  other	  common	  approach	  is	  the	  provision	  of	  subsidies	  for	  water-­‐efficient	  technologies,	  which	  shift	  households’	  demand	  curves	  by	  allowing	  them	  to	  use	  less	  water	  without	  changing	  their	  behavior.	  	  Scholars	  have	  concluded	  that	  a	  combination	  of	  non-­‐price	  methods	  can	  successfully	  reduce	  aggregate	  demand	  for	  water	  by	  5-­‐15%,	  but	  that	  price	  increases	  must	  be	  included	  in	  the	  package	  to	  achieve	  reductions	  greater	  than	  15%	  (Renwick	  and	  Green,	  2000).	  	  	  The	  biggest	  challenge	  remaining	  in	  the	  demand	  management	  literature	  is	  crafting	  the	  appropriate	  combination	  of	  policies	  for	  each	  community.	  	  Many	  of	  the	  above	  studies	  report	  findings	  that	  try	  to	  disaggregate	  the	  impact	  of	  multiple	  approaches,	  but	  less	  is	  understood	  about	  how	  the	  interaction	  of	  various	  policies	  affects	  the	  overall	  reduction	  in	  aggregate	  demand.	  	  For	  example,	  a	  voluntary	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showerhead	  retrofit	  program	  is	  not	  likely	  to	  produce	  the	  same	  results	  on	  its	  own	  as	  it	  would	  in	  combination	  with	  a	  public	  education	  campaign.	  	  Past	  research	  has	  shown	  that	  both	  price	  and	  non-­‐price	  mechanisms	  can	  be	  effective,	  but	  that	  policymakers	  should	  use	  them	  together	  to	  achieve	  the	  greatest	  long-­‐term	  reductions	  in	  water	  consumption	  (Renwick	  and	  Green,	  2000).	  	  In	  addition,	  there	  is	  generally	  a	  lack	  of	  transferability	  of	  results	  and	  trends	  across	  regions,	  meaning	  that	  communities	  respond	  differently	  to	  the	  same	  policies	  based	  on	  factors	  such	  as	  income,	  climate,	  and	  housing	  types	  (Inman	  and	  Jeffrey,	  2007;	  Dalhuisen,	  2003).	  	  	  	  The	  lack	  of	  transferability	  is	  a	  major	  weakness	  in	  the	  current	  literature	  on	  water	  demand	  management,	  because	  most	  of	  the	  research	  has	  been	  conducted	  in	  Western	  cities	  with	  a	  publicly-­‐evident	  water	  crisis.	  	  	  The	  Planning	  field	  is	  well	  suited	  to	  determine	  which	  sets	  of	  policies	  will	  be	  most	  effective	  in	  regions	  of	  the	  U.S	  that	  will	  experience	  water	  shortages	  in	  the	  coming	  years.	  	  Planners	  interact	  with	  a	  variety	  of	  stakeholders	  in	  their	  day-­‐to-­‐day	  work	  and	  are	  aware	  of	  each	  group’s	  needs	  and	  priorities.	  	  In	  addition,	  planners	  shape	  regulations	  that	  have	  a	  substantial	  impact	  on	  the	  built-­‐form,	  thereby	  influencing	  water	  consumption	  more	  permanently	  than	  price	  signals	  can	  manifest.	  	  They	  also	  have	  access	  to	  an	  abundance	  of	  community	  data	  regarding	  land	  use	  patterns,	  water	  use,	  and	  population	  projections,	  and	  they	  are	  adept	  at	  analyzing	  these	  data.	  	  Planners	  can	  use	  findings	  of	  previous	  empirical	  studies	  to	  estimate	  the	  reduction	  in	  water	  consumption	  that	  will	  occur	  in	  their	  own	  communities,	  but	  they	  should	  be	  implemented	  thoughtfully,	  with	  attention	  to	  context	  and	  a	  framework	  for	  their	  evaluation.	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Scholars	  have	  identified	  several	  community-­‐level	  characteristics	  that	  affect	  water	  consumption,	  independent	  of	  the	  presence	  of	  demand	  management	  strategies.	  	  Not	  surprisingly,	  cities	  that	  have	  experienced	  water	  shortages	  in	  the	  past,	  such	  as	  much	  of	  the	  Western	  United	  States,	  are	  more	  responsive	  to	  price	  increases	  for	  water	  (Dalhuisen,	  2003).	  	  Studies	  have	  found	  that	  outdoor	  water	  use	  is	  more	  price	  elastic	  than	  indoor	  water	  use,	  suggesting	  that	  suburban	  communities	  with	  single-­‐family	  homes	  and	  private	  yards	  may	  achieve	  greater	  consumption	  reductions	  through	  pricing	  than	  more	  urban	  settings	  (Renwick	  and	  Archibald,	  1998).	  	  These	  results	  have	  been	  complemented	  by	  findings	  that	  household	  aggregate	  demand	  is	  25%	  more	  price	  responsive	  in	  summer	  months	  than	  winter	  months,	  demonstrating	  that	  outdoor	  water	  use	  is	  typically	  extraneous	  and	  more	  price	  elastic	  than	  indoor	  use	  (Renwick	  and	  Green,	  2000).	  	  	  These	  findings	  are	  relevant	  to	  communities	  in	  the	  Southeast,	  such	  as	  Oconee	  and	  Pickens,	  which	  are	  largely	  made	  up	  of	  single-­‐family	  homes	  with	  large	  lawns.	  	  	  
2.8	  Proenvironmental	  Behavior	  	   At	  the	  heart	  of	  these	  approaches	  to	  managing	  water	  demand	  is	  an	  attempt	  to	  influence	  individuals’	  behavior	  in	  a	  way	  that	  promotes	  long-­‐term	  behavioral	  change.	  	  Economists	  focus	  on	  price	  elasticity	  as	  a	  measure	  of	  this	  change,	  and	  psychologists	  have	  studied	  individual	  characteristics	  that	  influence	  environmental	  behaviors.	  	  Price	  increases	  are	  very	  effective	  in	  the	  short-­‐term,	  but	  fail	  to	  promote	  long-­‐term	  behavioral	  change,	  as	  residents	  are	  simply	  responding	  to	  a	  market	  condition	  rather	  than	  consciously	  shifting	  their	  behavior.	  	  	  For	  this	  reason,	  psychologists	  are	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interested	  in	  the	  understanding	  the	  factors	  that	  lead	  individuals	  to	  engage	  in	  proenvironmental	  behavior.	  	  	  	   One	  study	  found	  that	  knowledge	  and	  values	  explain	  40%	  of	  respondents’	  variance	  in	  ecological	  behavior	  intention	  (Kaiser,	  1999).	  	  It	  is	  logical	  that	  the	  first	  step	  to	  environmental	  action	  is	  a	  factual	  understanding	  of	  the	  issue	  itself.	  	  This	  research	  laid	  the	  groundwork	  for	  later	  studies,	  which	  have	  shown	  that	  environmental	  attitudes	  increase	  the	  probability	  that	  individuals	  engage	  in	  proenvironmental	  behaviors	  (Martínez-­‐Espiñeira,	  2014;	  Lubell,	  2002).	  	  This	  is	  partially	  explained	  by	  the	  fact	  that	  individuals	  with	  strong	  environmental	  values	  are	  more	  likely	  to	  receive	  psychological	  benefit	  from	  participating	  in	  environmental	  activities	  than	  individuals	  without	  these	  values	  (Lubell,	  2002).	  	  	  Environmental	  values	  do	  not	  have	  the	  same	  effect	  across	  all	  types	  of	  environmental	  behaviors.	  	  Past	  research	  has	  shown	  that	  “general	  environmental	  attitudes	  are	  especially	  relevant	  when	  behaviors	  do	  not	  cost	  too	  much	  effort	  or	  change	  in	  comfort”	  (Gatersleben,	  2002).	  	  This	  finding	  suggests	  that	  environmental	  beliefs	  may	  only	  increase	  environmental	  behaviors	  that	  are	  convenient	  to	  adopt.	  	  To	  be	  clear,	  these	  actions	  are	  not	  harmful,	  but	  they	  may	  be	  relatively	  insignificant	  when	  there	  is	  a	  lack	  of	  systemic	  behavioral	  change.	  	  Turning	  off	  the	  faucet	  while	  brushing	  your	  teeth	  conserves	  water,	  but	  the	  impact	  is	  insignificant	  compared	  to	  that	  of	  watering	  your	  lawn	  four	  times	  a	  week.	  	  This	  is	  a	  significant	  barrier	  to	  achieving	  successful	  environmental	  outcomes,	  because	  individuals	  may	  often	  feel	  as	  if	  they’ve	  “done	  their	  part”	  to	  help	  the	  environment	  without	  significantly	  reducing	  their	  environmental	  impact	  (Gatersleben,	  2002).	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A	  recent	  study	  found	  that	  participants	  are	  more	  likely	  to	  engage	  in	  a	  proenvironmental	  behavior	  when	  its	  perceived	  costs	  are	  lowered	  and	  its	  perceived	  benefits	  are	  increased	  (Steg,	  2008).	  	  This	  is	  a	  similar	  finding	  to	  the	  previous	  study,	  but	  suggests	  that	  shifting	  perceptions	  of	  a	  particular	  behavior	  play	  a	  role	  in	  deciding	  whether	  or	  not	  to	  engage	  in	  it.	  	  This	  allows	  for	  the	  possibility	  of	  a	  learning	  process	  in	  shifting	  environmental	  behaviors.	  	  In	  terms	  of	  encouraging	  water	  conservation,	  this	  learning	  process	  could	  occur	  with	  the	  installation	  of	  low-­‐flow	  showerheads,	  as	  residents	  could	  compare	  the	  water	  savings	  with	  the	  minimal	  (if	  any)	  effect	  on	  the	  quality	  of	  their	  shower.	  	  If	  administered	  properly,	  these	  non-­‐price	  programs	  could	  expand	  planners’	  public	  education	  efforts	  by	  causing	  residents	  to	  reappraise	  the	  costs	  and	  benefits	  of	  an	  environmental	  behavior.	  	  Hopefully,	  the	  reappraisal	  will	  lead	  to	  increased	  environmental	  action.	  	  	  For	  any	  demand	  management	  program	  to	  succeed	  in	  long-­‐term	  behavioral	  change,	  residents	  must	  believe	  that	  the	  collective	  (and	  individual)	  benefits	  of	  water	  conservation	  outweigh	  the	  personal	  loss	  they	  incur	  from	  adopting	  conservation	  behaviors.	  	  In	  weighing	  the	  pros	  and	  cons	  of	  water	  conservation,	  residents	  think	  about	  the	  future	  of	  their	  own	  community.	  	  Residents	  that	  do	  not	  perceive	  an	  immediate	  water	  crisis	  will	  feel	  less	  compelled	  to	  significantly	  alter	  their	  water	  usage.	  	  Research	  has	  shown	  that	  individuals	  are	  more	  likely	  to	  engage	  with	  an	  issue,	  both	  cognitively	  and	  behaviorally,	  if	  the	  issue	  is	  framed	  in	  a	  local	  rather	  than	  global	  context	  (Scannell	  and	  Gifford,	  2013).	  	  In	  order	  for	  individuals	  to	  inconvenience	  themselves	  with	  a	  behavioral	  shift,	  the	  upcoming	  issue	  must	  feel	  both	  immediate	  and	  relevant	  to	  their	  lives.	  	  This	  finding	  suggests	  a	  role	  for	  planners	  to	  educate	  the	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public	  about	  these	  complex	  problems,	  to	  explain	  the	  severity	  of	  the	  impending	  crisis	  and	  to	  show	  how	  they	  can	  shift	  their	  behavior	  to	  alleviate	  them.	  	  	  
2.9	  Psychological	  Barriers	  to	  Action	  Simple	  problems	  have	  a	  clear	  and	  predictable	  solution	  that	  often	  takes	  the	  form	  of	  a	  technological	  intervention.	  	  If	  there	  is	  a	  leak	  in	  one	  of	  the	  pipes	  supplying	  its	  water,	  cities	  know	  to	  respond	  by	  repairing	  the	  leak.	  	  Unlike	  simple	  problems,	  however,	  long-­‐term	  water	  management	  is	  a	  complex,	  or	  wicked,	  problem.	  	  A	  lot	  of	  past	  research	  has	  used	  climate	  change	  to	  study	  the	  psychological	  barriers	  that	  prevent	  individuals	  from	  responding	  to	  complex	  problems.	  	  This	  research	  has	  shown	  that	  the	  impacts	  of	  climate	  change	  are	  perceived	  to	  be	  uncertain,	  in	  the	  future,	  and	  not	  personally	  relevant	  (Gifford,	  2008,	  Lorenzoni	  et	  al.,	  2007,	  Vlek,	  2000).	  	  Thus,	  the	  first	  challenge	  in	  encouraging	  individuals	  to	  modify	  their	  behavior	  in	  response	  to	  complex	  problems	  like	  climate	  change	  or	  long-­‐term	  water	  management	  is	  to	  educate	  them	  about	  the	  issue	  and	  its	  relevance	  to	  their	  life.	  	  For	  individuals	  that	  already	  have	  a	  factual	  understanding	  of	  the	  phenomenon,	  social	  scientists	  have	  proposed	  several	  behavioral	  models	  to	  understand	  the	  factors	  that	  influence	  the	  decision	  to	  engage	  in	  conservation	  (Gifford,	  2008;	  Swim	  et	  al.,	  2010;	  Anderson,	  2011).	  	  Social	  scientists	  have	  proposed	  the	  theory	  of	  psychological	  distance	  to	  describe	  this	  barrier	  to	  engagement	  with	  complex	  problems	  like	  long-­‐term	  water	  management.	  	  Psychological	  distance	  refers	  to	  the	  degree	  to	  which	  objects,	  people,	  places,	  and	  events	  are	  removed	  from	  an	  individual’s	  immediate,	  direct	  existence	  (Liberman,	  Trope,	  &	  Stephan,	  2007).	  	  The	  theory	  uses	  a	  continuum	  to	  explain	  that	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the	  more	  psychologically	  distant	  an	  object	  is	  from	  an	  individual,	  the	  less	  relevant	  it	  will	  feel	  to	  his	  or	  her	  life.	  	  This	  distance	  can	  be	  temporal,	  spatial,	  social,	  or	  hypothetical	  (Spence	  et	  al.,	  2012).	  	  As	  an	  issue,	  future	  water	  availability	  can	  feel	  distant	  on	  all	  of	  these	  dimensions.	  	  Scientists	  refer	  to	  drought	  as	  a	  “creeping	  disaster,”	  because	  its	  effects	  are	  difficult	  to	  detect	  and	  develop	  slowly	  over	  time	  (Prud’homme,	  129,	  2011).	  	  When	  individuals	  perceive	  an	  issue	  to	  be	  distant,	  or	  personally	  irrelevant,	  they	  will	  be	  less	  motivated	  to	  change	  their	  behavior	  in	  response	  to	  the	  issue.	  	  This	  type	  of	  thinking	  is	  maladaptive	  when	  it	  prevents	  individuals	  from	  engaging	  in	  precautionary	  measures	  to	  prepare	  for	  a	  threat	  such	  as	  water	  shortage.	  	  For	  many	  communities	  in	  the	  Southeast,	  the	  possibility	  of	  severe	  water	  shortage	  feels	  like	  a	  distant	  possibility.	  	  The	  factors	  that	  affect	  water	  availability	  are	  complex	  and	  uncertain.	  	  However,	  a	  community	  located	  on	  a	  disappearing	  or	  degraded	  water	  source	  might	  engage	  with	  water	  management	  because	  of	  the	  salience	  of	  the	  problem.	  	  Construal	  level	  theory	  adds	  to	  the	  understanding	  of	  psychological	  distance,	  stating	  that	  anything	  occurring	  outside	  an	  individual’s	  direct	  experience	  requires	  a	  certain	  level	  of	  construal	  to	  comprehend,	  because	  he	  or	  she	  has	  less	  information	  about	  it	  (Liberman	  et	  al.,	  2007).	  	  As	  an	  event	  moves	  further	  outside	  an	  individual’s	  direct	  personal	  experience,	  it	  becomes	  an	  increasingly	  abstract	  concept.	  	  Individuals	  instinctively	  understand	  their	  own	  financial	  troubles,	  but	  it	  is	  more	  difficult	  for	  them	  to	  understand	  those	  of	  their	  neighbor	  down	  the	  street.	  	  It	  is	  even	  more	  difficult	  for	  them	  to	  understand	  the	  poverty	  of	  someone	  who	  lives	  on	  the	  other	  side	  of	  the	  world	  in	  a	  culture	  completely	  different	  from	  their	  own.	  	  Similarly,	  a	  farmer	  may	  not	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feel	  motivated	  to	  alter	  his	  irrigation	  practices	  upon	  reading	  a	  report	  on	  the	  global	  effects	  of	  climate	  change,	  but	  he	  will	  begin	  to	  explore	  alternatives	  when	  his	  water	  supply	  is	  threatened.	  	  This	  cognitive	  bias	  is	  a	  significant	  barrier	  to	  encouraging	  residents	  to	  engage	  in	  proactive	  water	  conservation	  efforts	  before	  a	  water	  crisis	  has	  occurred.	  	  	  
2.10	  Individual	  Characteristics	  In	  addition	  to	  studying	  the	  effects	  of	  proenvironmental	  beliefs	  on	  environmental	  action,	  scholars	  have	  studied	  how	  individual	  and	  household	  characteristics	  affect	  water	  consumption.	  	  Household	  characteristics,	  such	  as	  the	  number	  of	  residents	  and	  the	  size	  of	  a	  landscaped	  yard,	  have	  substantial	  impacts	  on	  a	  household’s	  water	  consumption.	  	  This	  study	  was	  concerned	  with	  the	  factors	  that	  motivate	  an	  individual	  to	  change	  his	  or	  her	  behavior,	  however,	  and	  focused	  on	  the	  individual	  characteristics	  that	  affect	  this	  behavior.	  	  Some	  of	  the	  past	  research	  has	  suggested	  that	  household	  characteristics	  are	  stronger	  predictors	  of	  consumption	  than	  individual	  characteristics	  (Newton	  and	  Meyer,	  2012;	  Corral-­‐Verdugo	  et	  al.,	  2012).	  	  However,	  other	  scholars	  have	  pointed	  out	  that	  researchers	  have	  tried	  to	  explain	  household-­‐level	  data	  with	  data	  describing	  the	  individual	  characteristics	  of	  one	  member	  of	  the	  household.	  	  Some	  scholars	  have	  suggested	  that	  it	  does	  not	  make	  sense	  to	  predict	  household	  water	  consumption	  based	  on	  the	  individual	  characteristics	  of	  one	  of	  its	  members	  (Jorgensen	  et	  al.,	  2014).	  	  This	  research	  did	  not	  try	  to	  predict	  household	  consumption,	  but	  rather	  focused	  on	  the	  influences	  that	  change	  individual	  water	  conservation	  behavior.	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Income	  level	  has	  always	  been	  included	  as	  an	  important	  factor	  in	  predicting	  water	  consumption.	  	  According	  to	  Renwick	  and	  Green	  (2000),	  a	  10%	  increase	  in	  income	  generates	  a	  3.6%	  increase	  in	  water	  consumption.	  	  A	  previous	  study	  reported	  that	  income	  was	  inversely	  correlated	  with	  consumption	  (Berk	  et	  al.,	  1993).	  	  De	  Oliver	  (1999)	  showed	  that	  households	  developing	  water	  conservation	  behaviors	  are	  generally	  low-­‐income.	  	  The	  Organisation	  for	  Economic	  Cooperation	  and	  Development	  (OECD)	  has	  also	  established	  a	  clear	  positive	  relationship	  between	  income	  and	  water	  consumption	  in	  its	  review	  of	  past	  research	  (OECD,	  2008).	  	  There	  are	  several	  factors	  associated	  with	  income	  that	  likely	  affect	  an	  individual’s	  water	  consumption.	  	  First,	  wealthy	  individuals	  are	  more	  likely	  to	  live	  on	  larger	  lots,	  in	  homes	  that	  have	  more	  bathrooms	  and	  appliances,	  resulting	  in	  higher	  water	  consumption.	  	  High-­‐income	  households	  have	  a	  relatively	  inelastic	  demand	  for	  water,	  because	  they	  are	  willing	  to	  pay	  more	  for	  the	  resource	  in	  order	  to	  maintain	  their	  lifestyle.	  	  In	  contrast,	  low-­‐income	  households	  are	  more	  responsive	  to	  price	  increases,	  reducing	  nonessential	  water	  use	  to	  lower	  their	  bill.	  	  However,	  wealthy	  households	  can	  reduce	  their	  water	  use	  by	  investing	  in	  the	  latest	  water-­‐efficient	  technologies,	  such	  as	  recycled	  water	  plumbing,	  also	  known	  as	  “purple	  piping,”	  or	  drip	  irrigation	  systems.	  	  This	  is	  a	  luxury	  that	  many	  low-­‐income	  families	  cannot	  afford.	  The	  OECD	  surveyed	  1,600	  respondents	  across	  ten	  counties	  in	  Europe,	  North	  America,	  and	  Asia	  about	  individual	  characteristics,	  household	  characteristics,	  and	  water	  conservation	  behaviors.	  	  The	  results	  of	  this	  survey	  demonstrated	  that	  increased	  educational	  attainment	  increased	  proenvironmental	  behavior,	  including	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water	  and	  energy	  use	  (OECD,	  2008).	  	  In	  addition,	  lower	  levels	  of	  formal	  education	  were	  found	  to	  be	  negatively	  correlated	  with	  adoption	  of	  water-­‐efficient	  technologies,	  although	  Lam	  (2006)	  had	  shown	  in	  a	  previous	  study	  that	  formal	  education	  has	  no	  effect	  on	  behavioral	  intention	  to	  conserve	  water.	  	  	  The	  OECD	  study	  also	  found	  volumetric	  charges	  on	  water	  and	  the	  use	  of	  a	  dual	  flush	  toilet	  to	  have	  statistically	  significant	  negative	  effects	  on	  water	  consumption.	  	  The	  study	  found	  a	  marginally	  significant	  positive	  relationship	  between	  environmental	  attitudes	  and	  engagement	  in	  water	  conservation	  behaviors.	  	  In	  general,	  past	  studies	  have	  been	  inconsistent	  in	  their	  findings	  regarding	  environmental	  attitudes	  and	  behavior.	  	  Some	  results	  have	  found	  that	  water	  attitudes	  are	  important	  when	  researchers	  indicate	  inconsistencies	  between	  beliefs	  and	  behavior	  to	  participants.	  	  In	  some	  cases,	  behavioral	  changes	  have	  followed	  these	  interventions	  (Syme	  and	  Nancarrow,	  2008).	  	  Fishbein	  and	  Azjen	  (1975)	  have	  advocated	  more	  nuances	  in	  these	  measures,	  demonstrating	  that	  questions	  about	  specific	  environmental	  actions	  are	  more	  predictive	  than	  questions	  about	  general	  environmental	  beliefs.	  	  	  Several	  studies	  have	  shown	  that	  older	  adults	  generally	  consume	  more	  water	  than	  younger	  people	  because	  of	  life	  cycle	  differences	  (Newton	  and	  Meyer,	  2010;	  Australian	  Bureau	  of	  Statistics,	  2010).	  	  Older	  adults	  often	  need	  extra	  water	  to	  complete	  daily	  tasks,	  such	  as	  taking	  a	  bath	  rather	  than	  a	  shower	  because	  of	  physical	  limitations.	  	  This	  could	  be	  another	  important	  factor	  in	  future	  water	  management	  in	  the	  U.S,	  as	  the	  Baby	  Boomer	  generation	  continues	  to	  age.	  	  As	  mentioned	  previously,	  the	  bulk	  of	  past	  research	  in	  the	  U.S	  on	  the	  link	  between	  conservation	  attitudes	  and	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behavior	  has	  occurred	  on	  the	  West	  Coast.	  	  As	  a	  result,	  not	  much	  research	  regarding	  individual	  characteristics	  has	  occurred	  in	  the	  politically	  conservative	  Southeast.	  	  A	  lot	  of	  the	  research	  has	  explored	  price	  or	  regulatory	  mechanisms	  as	  an	  efficient	  method	  to	  reduce	  water	  consumption,	  but	  many	  of	  the	  suggested	  interventions	  in	  the	  Southeast	  focus	  on	  efficiency	  rather	  than	  government	  regulation	  (American	  Rivers,	  2008;	  Pittman,	  2012).	  In	  general,	  the	  effects	  of	  individual	  characteristics	  on	  water	  consumption	  are	  inconsistent	  across	  the	  literature.	  	  This	  inconsistency	  has	  partially	  occurred	  because	  of	  a	  mixing	  of	  individual	  with	  household	  characteristics	  in	  studies	  and	  because	  of	  a	  mixing	  of	  conservation	  behaviors	  with	  actual	  consumption.	  	  Based	  on	  the	  environmental	  psychology	  literature,	  it	  seems	  that	  some	  of	  these	  factors	  should	  be	  important.	  	  The	  fact	  that	  many	  of	  the	  studies	  are	  inconsistent	  and	  that	  they	  have	  mostly	  been	  conducted	  outside	  the	  Southeast	  suggests	  that	  some	  of	  the	  findings	  may	  not	  apply	  to	  residents	  of	  the	  Southeast.	  	  For	  this	  reason,	  the	  present	  study	  focused	  on	  residents	  in	  Upstate	  South	  Carolina	  to	  determine	  which	  characteristics	  were	  most	  closely	  associated	  with	  individuals’	  water	  conservation	  behavior.	  	  	  
2.11	  Southeastern	  Climate	  Projections	  Although	  there	  has	  been	  a	  general	  lack	  of	  water	  conservation	  research	  in	  the	  Southeast,	  several	  trends	  suggest	  that	  its	  water	  supply	  will	  be	  increasingly	  stressed	  over	  time.	  	  Similar	  to	  global	  projections,	  the	  Southeast	  will	  likely	  experience	  future	  water	  shortages	  as	  the	  result	  of	  climate	  change.	  	  Temperatures	  have	  increased	  steadily	  since	  the	  1970’s,	  with	  the	  most	  recent	  decade	  (2001-­‐2010)	  being	  the	  warmest	  on	  record	  (IPCC,	  AR5,	  2014).	  	  The	  steadily	  increasing	  temperatures	  across	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the	  Southeast	  will	  have	  a	  huge	  impact	  on	  its	  water	  supply	  by	  increasing	  the	  level	  of	  evapotranspiration.	  	  Agricultural	  uses	  will	  require	  more	  irrigation	  to	  offset	  this	  phenomenon,	  increasing	  their	  demand	  for	  water.	  	  The	  number	  of	  extreme	  hot	  days	  has	  decreased	  or	  remained	  the	  same,	  and	  the	  number	  of	  extreme	  cold	  days	  has	  decreased	  across	  the	  region.	  	  In	  terms	  of	  precipitation,	  the	  frequency	  of	  extreme	  events	  has	  been	  increasing	  across	  the	  Southeast,	  with	  the	  past	  two	  decades	  displaying	  an	  increased	  rate	  of	  change	  compared	  to	  prior	  years	  (See	  Figure	  2-­‐4).	  	  The	  American	  Society	  of	  Civil	  Engineers	  has	  warned	  that	  much	  of	  the	  nation’s	  water	  infrastructure	  is	  old	  and	  on	  the	  verge	  of	  failing	  (Prud’homme,	  2011).	  	  The	  increased	  frequency	  of	  extreme	  precipitation	  events	  will	  burden	  the	  nation’s	  already	  struggling	  infrastructure	  and	  could	  require	  costly	  repairs.	  	  	  	   Figure	  2-­‐4.	  Mean	  Annual	  Extreme	  Precipitation	  Events	  in	  the	  Southeast	  	  
	  Source:	  U.S	  National	  Climate	  Assessment,	  Accessed	  3/23/15	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The	  IPCC	  has	  also	  simulated	  future	  climate	  conditions	  for	  the	  Southeast.	  	  Because	  of	  the	  uncertainty	  associated	  with	  these	  types	  of	  projections,	  the	  organization	  has	  produced	  two	  scenarios	  that	  are	  partially	  dependent	  on	  human	  behavior.	  	  The	  “high”	  scenario	  predicts	  future	  climate	  conditions	  if	  carbon	  emissions	  continue	  to	  rise	  and	  the	  “low”	  scenario	  predicts	  future	  climate	  conditions	  if	  carbon	  emissions	  peak	  in	  the	  mid-­‐21st	  century	  and	  begin	  a	  “substantial”	  decline	  (IPCC,	  2014).	  	  The	  IPCC	  developed	  these	  two	  scenarios	  from	  the	  literature	  to	  demonstrate	  the	  potential	  results	  of	  a	  range	  of	  human	  impacts	  on	  the	  climate	  system.	  	  	  The	  results	  are	  mostly	  consistent	  with	  the	  trends	  established	  over	  the	  past	  several	  decades.	  	  The	  models	  predict	  statistically	  significant	  annual	  mean	  temperature	  increases	  for	  the	  Southeast	  under	  both	  emissions	  scenarios	  (See	  Figure	  2-­‐5).	  	  	  The	  IPCC	  acknowledges	  a	  level	  of	  uncertainty	  in	  these	  projections,	  but	  notes	  that	  the	  projected	  warming	  in	  all	  models	  will	  be	  “unequivocal	  and	  large”	  compared	  to	  historical	  temperature	  variations	  (IPCC,	  AR5,	  2014).	  	  In	  addition,	  the	  Southeast	  will	  experience	  a	  significant	  increase	  in	  the	  number	  of	  hot	  days	  per	  year,	  defined	  as	  days	  with	  a	  maximum	  temperature	  of	  more	  than	  95	  degrees	  Fahrenheit.	  	  Again,	  this	  trend	  of	  increasing	  temperatures	  will	  be	  important	  for	  the	  Southeast’s	  water	  supply	  because	  of	  its	  impact	  on	  evapotranspiration	  rates	  in	  a	  heavily	  agricultural	  region.	  	  Rising	  temperatures	  will	  also	  negatively	  impact	  water	  quality	  in	  the	  region,	  reducing	  the	  potable	  water	  supply.	  	  High	  levels	  of	  population	  growth	  will	  accompany	  rising	  temperatures	  in	  the	  Southeast	  to	  further	  stress	  its	  water	  supply.	  	  This	  trend	  is	  discussed	  in	  the	  next	  section.	  	   	  
	  28	  	  
Figure	  2-­‐5.	  Projected	  Mean	  Annual	  Temperature	  for	  the	  Southeast	  	  
	  Source:	  U.S	  National	  Climate	  Assessment,	  Accessed	  3/23/15	  	  In	  terms	  of	  precipitation	  projections	  for	  the	  Southeast,	  both	  climate	  change	  models	  predict	  an	  increase	  in	  annual	  mean	  precipitation	  for	  the	  Southeast	  (See	  Figure	  2-­‐6).	  	  The	  models	  predict	  the	  greatest	  decrease	  in	  precipitation	  to	  occur	  in	  the	  summer	  months,	  when	  temperatures	  are	  highest.	  	  The	  combination	  of	  extreme	  summer	  temperatures	  with	  reduced	  summer	  precipitation	  will	  likely	  strain	  the	  region’s	  water	  supply.	  	  However,	  the	  IPCC	  states	  that	  many	  of	  the	  results	  of	  its	  precipitation	  models	  are	  either	  not	  statistically	  significant	  or	  the	  models	  are	  not	  in	  agreement	  on	  the	  sign	  of	  the	  changes	  (IPCC,	  AR5,	  2014).	  	  	  In	  addition,	  the	  IPCC	  notes	  that	  the	  range	  of	  changes	  predicted	  by	  its	  precipitation	  models	  is	  “considerably	  larger”	  than	  the	  multi-­‐modal	  mean	  change	  for	  both	  its	  “high”	  and	  “low”	  emissions	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scenarios,	  demonstrating	  the	  high	  level	  of	  uncertainty	  in	  its	  precipitation	  models.	  	  In	  sum,	  under	  both	  the	  “high”	  and	  “low”	  scenarios,	  the	  Southeast	  will	  likely	  experience	  greater	  variability	  in	  its	  precipitation	  and	  temperature	  patterns,	  which	  will	  increase	  the	  instability	  of	  its	  water	  supply.	  	  This	  should	  motivate	  planners	  to	  implement	  proactive	  water	  management	  policies	  so	  that	  their	  communities	  will	  be	  better	  equipped	  to	  deal	  with	  these	  conditions.	  	  Scholars	  are	  currently	  studying	  planners’	  tools	  for	  water	  demand	  management	  to	  understand	  how	  they	  can	  function	  more	  effectively,	  but	  those	  studies	  won’t	  be	  further	  engaged	  in	  this	  research.	  	  	  	  	  Figure	  2-­‐6.	  Projected	  Mean	  Precipitation	  in	  the	  Southeast	  	  
	  Source:	  U.S	  National	  Climate	  Assessment,	  Accessed	  3/23/15	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2.12	  Southeast	  Population	  Projections	  The	  Southeast’s	  population	  also	  influences	  water	  demand,	  and	  it	  is	  projected	  to	  grow	  at	  a	  high	  rate	  over	  the	  next	  several	  decades,	  as	  the	  United	  States	  becomes	  an	  increasingly	  bicoastal	  country.	  In	  terms	  of	  percent	  change,	  the	  Southeast’s	  population	  is	  projected	  to	  grow	  by	  42.9%,	  second	  only	  to	  the	  West’s	  change	  of	  45.8%	  (See	  Figure	  2-­‐7).	  	  In	  terms	  of	  the	  national	  distribution	  of	  future	  population	  growth,	  the	  Southeast	  claims	  the	  largest	  portion	  of	  the	  growth,	  at	  52.4%	  (See	  Figure	  2-­‐8).	  	  This	  influx	  of	  residents	  poses	  a	  challenge	  to	  water	  purveyors,	  as	  they	  are	  tasked	  with	  projecting	  future	  water	  supply	  and	  demand	  based	  on	  population	  projections.	  	  South	  Carolina’s	  population	  is	  projected	  to	  grow	  by	  over	  a	  million	  residents	  from	  2000-­‐2030,	  with	  much	  of	  this	  growth	  occurring	  in	  the	  Upstate	  (Census	  2005).	  	  The	  present	  research	  is	  focused	  on	  Oconee	  and	  Pickens	  counties,	  which	  are	  located	  in	  the	  northwest	  corner	  of	  South	  Carolina.	  	  This	  region,	  known	  locally	  as	  the	  “Upstate,”	  is	  located	  along	  Interstate-­‐85,	  which	  is	  a	  major	  growth	  corridor	  connecting	  Atlanta	  to	  Charlotte.	  Any	  plan	  to	  manage	  the	  Upstate’s	  water	  supply	  must	  consider	  how	  its	  urbanization	  will	  affect	  both	  the	  level	  and	  types	  of	  water	  demand.	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Figure	  2-­‐7.	  Projected	  Population	  Change	  2000-­‐2030	  	  
	  Source:	  Census	  2005,	  Accessed	  2/10/15	  	   Figure	  2-­‐8.	  Distribution	  of	  Future	  Population	  Growth	  in	  the	  U.S	  	  
	  Source:	  Census	  2005,	  Accessed	  2/10/15	  	   In	  projecting	  the	  population	  for	  a	  particular	  area,	  planners	  should	  consider	  multiple	  growth	  scenarios,	  as	  unforeseen	  circumstances	  can	  drastically	  affect	  the	  expected	  growth	  of	  an	  area.	  	  The	  Southeast	  has	  witnessed	  this	  phenomenon	  with	  the	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unexpectedly	  rapid	  growth	  of	  Atlanta,	  which	  has	  been	  the	  fastest	  growing	  metro	  area	  in	  the	  U.S	  for	  the	  past	  20	  years.	  	  In	  response	  to	  the	  city’s	  explosive	  growth,	  the	  Army	  Corps	  of	  Engineers	  re-­‐allocated	  20%	  of	  Lake	  Lanier’s	  water	  to	  Atlanta’s	  municipal	  supply,	  which	  has	  resulted	  in	  a	  25-­‐year	  legal	  battle	  between	  Georgia,	  Alabama,	  and	  Florida	  (Pittman,	  2012).	  	  The	  case	  is	  currently	  before	  the	  United	  States	  Supreme	  Court	  in	  a	  parens	  patriae	  suit,	  but	  it	  is	  unlikely	  that	  Atlanta’s	  water	  supply	  will	  be	  reduced,	  since	  domestic	  water	  use	  is	  generally	  given	  statutory	  priority	  over	  agricultural	  or	  industrial	  uses.	  	  But	  Florida	  does	  have	  a	  claim	  for	  equitable	  apportionment	  of	  waters	  in	  the	  basin,	  citing	  to	  downstream	  endangered	  species’	  needs	  (Petes	  et	  al.,	  2012).	  This	  history	  should	  serve	  as	  an	  important	  lesson	  for	  South	  Carolina,	  as	  some	  of	  the	  conflict	  could	  have	  been	  avoided	  with	  proactive	  approaches	  to	  water	  management,	  including	  water	  conservation.	  	  To	  be	  truly	  successful,	  these	  water	  management	  efforts	  must	  include	  all	  stakeholders	  in	  the	  watershed.	  	  Oconee	  and	  Pickens	  counties	  are	  separated	  by	  their	  main	  water	  source,	  Lake	  Keowee,	  which	  also	  supplies	  water	  to	  the	  City	  of	  Greenville.	  	  This	  is	  significant	  because	  Greenville	  is	  a	  growing	  economic	  powerhouse	  in	  South	  Carolina,	  and	  its	  demand	  for	  water	  will	  continue	  to	  increase	  over	  time.	  	  Water	  allocations	  from	  Lake	  Keowee	  may	  be	  affected	  by	  the	  outcome	  of	  the	  current	  FERC	  relicensing	  effort,	  and	  all	  stakeholders	  relying	  on	  Keowee’s	  water	  should	  be	  concerned	  about	  future	  availability.	  	  	  
2.13	  South	  Carolina	  Drought	  Projections	  The	  South	  Carolina	  State	  Climatology	  Office	  reports	  current	  and	  future	  drought	  levels	  for	  each	  of	  the	  state’s	  46	  counties.	  	  To	  compile	  these	  data,	  the	  office	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uses	  a	  combination	  of	  the	  “Current	  U.S	  Drought	  Monitor,”	  the	  “Standardized	  Precipitation	  Index,”	  the	  “Palmer	  Drought	  Severity	  Index,”	  the	  “Crop	  Moisture	  Index,”	  and	  the	  “Regional	  Drought	  Monitor.”	  	  The	  SC	  Climatology	  Office	  has	  produced	  statewide	  drought	  maps	  since	  2006,	  which	  are	  updated	  every	  few	  months	  to	  reflect	  current	  conditions	  (SC	  State	  Climatology).	  	  Figure	  2-­‐9	  shows	  that	  all	  but	  two	  of	  South	  Carolina’s	  counties	  were	  in	  a	  severe	  drought	  in	  2008.	  	  Overall	  drought	  conditions	  improved	  in	  2010,	  with	  the	  9	  eastern	  counties	  returning	  to	  a	  “normal”	  condition,	  and	  the	  remaining	  37	  returning	  to	  an	  “incipient”	  condition	  (See	  Figure	  2-­‐10).	  	  The	  drought	  briefly	  worsened	  in	  2013,	  but	  the	  entire	  state	  has	  been	  downgraded	  to	  a	  “normal”	  status	  for	  2015	  (See	  Figure	  2-­‐11).	  	  	  	  	  	  Figure	  2-­‐9.	  SC	  Drought	  Status	  by	  County	  (2008)	  
	  Source:	  SC	  State	  Climatology	  Office,	  Accessed	  3/25/15	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Figure	  2-­‐10.	  SC	  Drought	  Status	  by	  County	  (2010)	  
	  Source:	  SC	  State	  Climatology	  Office,	  Accessed	  3/25/15	  	  	   Figure	  2-­‐11.	  SC	  Drought	  Status	  by	  County	  (2015)	  
	  Source:	  SC	  State	  Climatology	  Office,	  Accessed	  3/25/15	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Predicting	  future	  water	  availability	  is	  an	  uncertain	  task	  because	  of	  the	  complex	  web	  of	  factors	  that	  affect	  water	  management.	  	  Even	  if	  scientists	  construct	  an	  effective	  model	  to	  predict	  future	  water	  availability,	  it	  is	  difficult	  to	  create	  a	  model	  that	  remains	  relevant	  over	  time.	  	  For	  example,	  the	  amount	  of	  water	  withdrawal	  necessary	  for	  crop	  irrigation	  is	  expected	  to	  increase	  as	  precipitation	  decreases	  and	  evapotranspiration	  increases	  as	  a	  result	  of	  higher	  air	  temperatures	  (Doll,	  2002).	  	  Thus,	  current	  models	  that	  predict	  future	  water	  demand	  using	  current	  agricultural	  needs	  will	  underestimate	  the	  future	  demand	  of	  this	  sector.	  	  The	  increase	  in	  evapotranspiration	  could	  have	  a	  big	  effect	  on	  both	  Pickens	  and	  Oconee	  counties,	  which	  both	  have	  heavy	  agricultural	  uses.	  	  Similar	  to	  population	  projects,	  water	  availability	  projections	  must	  offer	  a	  range	  of	  scenarios	  because	  prediction	  is	  not	  an	  exact	  science.	  	  	  A	  recent	  study	  combined	  multiple	  models	  to	  predict	  future	  water	  availability	  in	  the	  Southeast,	  based	  on	  the	  interaction	  of	  multiple	  stressors	  on	  water	  supply.	  	  Using	  projected	  changes	  in	  climate,	  population,	  land	  use,	  and	  land	  cover,	  the	  researchers	  predicted	  water	  availability	  for	  the	  next	  20	  years	  under	  different	  scenarios	  of	  climate,	  land	  management,	  and	  population	  growth	  across	  the	  13	  southern	  states	  (Sun	  et	  al.,	  2008).	  	  The	  results	  of	  their	  models	  demonstrate	  the	  imprecision	  of	  predicting	  water	  availability.	  	  According	  to	  one	  of	  the	  climate	  change	  scenarios,	  average	  water	  stress	  would	  decrease	  by	  5%	  across	  the	  study	  area,	  but	  according	  to	  another	  scenario	  the	  average	  water	  stress	  would	  increase	  by	  34%.	  	  Across	  all	  the	  models,	  climate	  change	  had	  the	  greatest	  impacts	  on	  water	  stress	  in	  the	  Southeast,	  followed	  by	  population	  and	  land	  use.	  	  One	  limitation	  of	  this	  study	  is	  that	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it	  did	  not	  factor	  water	  quality	  into	  its	  analyses,	  which	  suggests	  that	  the	  results	  could	  have	  been	  calculated	  more	  conservatively.	  	  If	  the	  Southeast	  does	  not	  protect	  its	  water	  quality	  as	  it	  continues	  to	  urbanize,	  this	  will	  be	  another	  limiting	  factor	  to	  its	  water	  supply.	  	  	  
2.14	  South	  Carolina’s	  Population	  Growth	  	   One	  of	  the	  main	  stressors	  on	  South	  Carolina’s	  water	  supply	  will	  be	  its	  future	  population	  growth.	  	  The	  Southeastern	  states	  that	  are	  projected	  to	  experience	  the	  most	  total	  growth	  through	  2040	  are	  Florida	  (8,428,448),	  Georgia	  (3,357,070),	  and	  Virginia	  (2,414,551)	  (See	  Table	  2-­‐2).	  	  Although	  South	  Carolina	  will	  not	  grow	  as	  much	  as	  some	  of	  its	  neighboring	  states,	  a	  distinction	  must	  be	  made	  between	  the	  states.	  	  Florida,	  Georgia,	  North	  Carolina,	  Tennessee,	  and	  Virginia	  have	  varying	  degrees	  of	  regional	  watershed	  planning,	  which	  are	  involved	  in	  local	  water	  conservation	  efforts.	  	  Among	  the	  states	  that	  lack	  this	  level	  of	  water	  planning,	  South	  Carolina	  (1,365,696),	  Alabama	  (758,419),	  and	  Kentucky	  (565,728)	  are	  projected	  to	  experience	  the	  most	  population	  growth.	  	  South	  Carolina	  is	  projected	  to	  grow	  its	  population	  by	  nearly	  30%,	  followed	  by	  15.9%	  in	  Alabama	  and	  13%	  in	  Kentucky.	  	  Thus,	  although	  South	  Carolina	  is	  not	  the	  fastest-­‐growing	  state	  in	  the	  Southeast,	  it	  will	  likely	  grow	  at	  a	  much	  higher	  rate	  than	  the	  states	  without	  top-­‐down	  water	  planning	  regulations.	  	  The	  combination	  of	  South	  Carolina’s	  high	  population	  growth	  and	  its	  lack	  of	  regional	  water	  planning	  suggests	  that	  planners	  should	  begin	  to	  encourage	  water	  conservation	  at	  a	  local	  level.	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Source:	  Weldon	  Cooper	  Center	  for	  Public	  Service,	  Accessed	  3/20/15	  
2.15	  Southeastern	  Political	  Climate	  	   The	  Southeast	  United	  States	  has	  historically	  been	  a	  politically	  conservative	  region	  of	  the	  country.	  	  Although	  planners	  have	  successfully	  implemented	  water	  conservation	  measures	  in	  other	  parts	  of	  the	  country,	  there	  is	  less	  research	  on	  their	  effectiveness	  in	  politically	  conservative	  communities.	  	  Because	  the	  success	  of	  many	  of	  these	  policies	  depends	  on	  high	  levels	  of	  support	  from	  residents,	  planners	  need	  to	  explore	  ways	  to	  introduce	  these	  policies	  into	  anti-­‐regulatory	  communities.	  	  	  According	  to	  a	  recent	  Gallup	  Poll,	  South	  Carolina	  is	  tied	  with	  Tennessee,	  Alabama,	  and	  Mississippi	  as	  the	  most	  conservative	  state	  in	  the	  Southeast	  (See	  Figure	  2-­‐12).	  	  Again,	  this	  information	  supports	  the	  argument	  that	  South	  Carolina	  is	  a	  logical	  state	  in	  which	  to	  study	  water	  conservation	  policy.	  	  	  	  






States	   308,745,538	   335,605,444	   360,978,449	   382,152,234	   73,406,696	   23.8%	  
Alabama	   4,779,736	   5,066,866	   5,332,383	   5,538,155	   758,419	   15.9%	  
Florida	   18,801,310	   21,784,582	   24,662,590	   27,229,758	   8,428,448	   44.8%	  
Georgia	   9,687,653	   11,078,010	   12,415,730	   13,599,292	   3,911,639	   40.4%	  
Kentucky	   4,339,367	   4,558,229	   4,757,927	   4,905,095	   565,728	   13.0%	  
Louisiana	   4,533,372	   4,635,071	   4,718,136	   4,751,515	   218,143	   4.8%	  
Mississippi	   2,967,297	   3,111,177	   3,242,016	   3,337,170	   369,873	   12.5%	  
North	  
Carolina	   9,535,483	   10,736,114	   11,886,768	   12,892,553	   3,357,070	   35.2%	  
South	  
Carolina	   4,625,364	   5,118,310	   5,587,991	   5,991,060	   1,365,696	   29.5%	  
Tennessee	   6,346,105	   6,919,966	   7,463,025	   7,918,882	   1,572,777	   24.8%	  
Virginia	   8,001,024	   8,871,484	   9,701,508	   10,415,575	   2,414,551	   30.2%	  
Table	  2-­‐2.	  Southeast	  Population	  Projections	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Figure	  2-­‐12.	  United	  States	  Political	  Ideology	  
	  Source:	  Gallup	  Poll,	  Accessed	  3/15/15	  
2.16	  Residential	  Water	  Use	  	   The	  present	  research	  focuses	  on	  residential	  water	  use;	  in	  general,	  urban	  residential	  water	  use	  has	  been	  identified	  as	  the	  third	  largest	  demand	  for	  water	  in	  the	  country	  behind	  agricultural	  and	  thermoelectric	  uses	  (U.S	  Department	  of	  the	  Interior,	  2010).	  	  In	  South	  Carolina,	  thermoelectric	  uses	  create	  the	  most	  demand	  for	  water,	  followed	  by	  public	  supply	  and	  industrial	  uses	  (See	  Figure	  2-­‐13).	  	  Public	  supply	  includes	  domestic,	  commercial,	  and	  a	  small	  amount	  of	  industrial	  uses.	  	  Total	  residential	  water	  demand	  for	  the	  state	  includes	  the	  domestic	  sector	  and	  a	  large	  portion	  of	  the	  public	  supply	  sector,	  meaning	  that	  housing	  in	  South	  Carolina	  accounts	  for	  a	  large	  portion	  of	  its	  water	  demand.	  	  In	  addition,	  residential	  water	  demand	  is	  more	  elastic	  than	  industrial	  demand.	  	  Homeowners	  can	  quickly	  reduce	  their	  water	  demand	  with	  efficient	  technology	  or	  landscaping	  changes,	  but	  it	  might	  be	  more	  difficult	  to	  reduce	  the	  amount	  of	  water	  needed	  to	  manufacture	  products.	  	  Focusing	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on	  residential	  water	  use	  also	  allows	  researchers	  to	  identify	  specific	  water	  conservation	  actions	  that	  individuals	  have	  taken,	  rather	  than	  corporate	  decisions.	  	  An	  understanding	  of	  individual	  behavior	  in	  these	  communities	  will	  inform	  planners’	  future	  approaches	  to	  water	  conservation.	  	  	  	  Figure	  2-­‐13.	  South	  Carolina	  Water	  Use	  (2010)	  
	  
	  Source:	  USGS,	  Accessed	  4/22/15	  
	  	   Focusing	  on	  residential	  water	  use	  also	  makes	  sense	  in	  the	  context	  of	  Pickens	  and	  Oconee	  Counties.	  	  Residential	  land	  uses	  are	  included	  in	  the	  top	  five	  land	  uses	  by	  acre	  for	  both	  counties	  (See	  Table	  2-­‐3).	  	  Single-­‐family	  housing	  comprises	  nearly	  18%	  of	  the	  Oconee’s	  land	  uses	  and	  residential	  uses	  comprise	  over	  45%	  of	  Pickens’	  land	  uses.	  	  In	  order	  to	  make	  a	  significant	  impact	  on	  water	  use	  in	  these	  counties,	  planners	  should	  direct	  non-­‐price	  demand	  management	  policies	  at	  the	  residential	  sector.	  	  	  	  	  	  
0	  1000	  2000	  














South	  Carolina	  Water	  Uses	  by	  
Sector	  (2010)	  
South	  Carolina	  Water	  Uses	  by	  Sector	  (2010)	  
	  40	  	  
Table	  2-­‐3.	  Top	  Five	  Land	  Uses	  by	  Acreage	  
OCONEE	  COUNTY	   PICKENS	  COUNTY	  
Land	  Use	   Percent	  of	  Total	   Land	  Use	  
Percent	  of	  
Total	  
Forest	  (private)	   29.13%	   Residential	   45.50%	  
National/State	  
Forest	   23.72%	   Agriculture	   26.70%	  
Agriculture	   23.71%	   Recreation/Institutional	   17.90%	  
Residential	  Single-­‐
Family	   17.67%	   Vacant	   4.50%	  
Recreation	   1.34%	   Commercial	   1.30%	  Source:	  Oconee	  County	  Comp	  Plan	  (2008);	  Pickens	  County	  Comp	  Plan	  (2009)	  
2.17	  FERC	  Relicensing	  The	  Federal	  Energy	  Regulatory	  Commission	  granted	  a	  50-­‐year	  license	  to	  Duke	  Energy’s	  Keowee-­‐Toxaway	  hydroelectric	  project	  in	  1966,	  meaning	  that	  it	  will	  expire	  in	  2016.	  	  The	  ongoing	  relicensing	  effort	  is	  an	  example	  of	  a	  unique	  circumstance	  in	  the	  Upstate	  that	  could	  potentially	  affect	  its	  water	  supply,	  further	  demonstrating	  the	  imprecision	  of	  water	  availability	  projections	  that	  cover	  a	  wide	  geographic	  scope	  (Duke	  Energy).	  	  The	  relicensing	  process	  requires	  an	  extensive	  review	  of	  existing	  demands	  on	  Lake	  Keowee	  to	  ensure	  an	  adequate	  water	  supply	  moving	  forward.	  	  Table	  2-­‐4	  shows	  that	  the	  Greenville	  Water	  System	  is	  the	  water	  source’s	  biggest	  user	  at	  30	  million	  gallons	  per	  day	  (MGD),	  followed	  by	  the	  Oconee	  Nuclear	  Station,	  which	  withdraws	  24	  MGD.	  	  	  Under	  the	  current	  contractual	  allocation,	  Greenville	  Water	  can	  withdraw	  up	  to	  60	  MGD,	  which	  would	  have	  a	  significant	  impact	  on	  Lake	  Keowee.	  	  Given	  its	  future	  growth	  projections,	  it	  is	  likely	  that	  the	  Greenville	  MSA	  will	  continue	  to	  increase	  its	  water	  withdrawals	  from	  Keowee.	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Table	  2-­‐4.	  Water	  Withdrawals	  from	  Lake	  Keowee.	  	   	  	  	  	   	  	   Source:	  Duke	  Energy,	  Accessed	  4/22/15	  Table	  2-­‐5	  shows	  the	  critical	  elevations	  that	  must	  be	  maintained	  in	  Lakes	  Jocassee	  and	  Keowee	  in	  order	  for	  their	  major	  water	  users	  to	  continue	  operations.	  	  The	  fact	  that	  the	  Oconee	  Nuclear	  Station	  requires	  the	  highest	  water	  level	  out	  of	  all	  the	  major	  users	  should	  motivate	  planners	  to	  carefully	  calculate	  future	  stresses	  on	  these	  water	  bodies	  to	  ensure	  that	  their	  water	  does	  not	  fall	  below	  these	  elevations.	  	  The	  relicensing	  process	  examines	  the	  environmental	  impacts	  of	  each	  water	  use	  and	  could	  affect	  Lake	  Keowee’s	  future	  water	  allocation.	  	  The	  results	  of	  this	  process	  could	  affect	  future	  water	  allocations	  and	  again	  highlight	  the	  necessity	  of	  including	  conservation	  measures	  in	  future	  water	  planning	  efforts	  for	  the	  Upstate	  Table	  2-­‐5.	  Critical	  Minimum	  Lake	  Levels	  by	  User	  	  
	  Source:	  Duke	  Energy,	  Accessed	  4/22/2015	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There	  are	  several	  factors	  that	  will	  affect	  future	  water	  availability	  in	  Upstate	  South	  Carolina,	  including	  continued	  population	  growth,	  warmer	  weather	  and	  increased	  evapotranspiration	  associated	  with	  climate	  change,	  and	  the	  uncertainty	  of	  Lake	  Keowee’s	  future	  water	  allocations.	  	  Planners	  have	  the	  unique	  opportunity	  to	  reduce	  demand	  for	  water	  through	  regulatory	  non-­‐price	  water	  conservation	  policies.	  	  Although	  many	  of	  these	  policies	  have	  been	  successfully	  implemented	  in	  the	  Western	  United	  States,	  the	  Southeast	  has	  historically	  responded	  to	  water	  scarcity	  by	  finding	  new	  sources.	  	  	   This	  research	  built	  upon	  past	  studies	  by	  measuring	  the	  influences	  on	  water	  conservation	  behavior	  in	  two	  counties	  in	  South	  Carolina.	  	  The	  majority	  of	  residents	  in	  this	  area	  are	  politically	  conservative	  and	  averse	  to	  governmental	  intervention.	  	  In	  addition,	  although	  there	  have	  been	  varying	  levels	  of	  drought	  over	  the	  past	  several	  years,	  it	  has	  not	  been	  as	  severe	  or	  sustained	  as	  events	  in	  the	  West.	  	  Thus,	  planners	  might	  face	  opposition	  in	  imposing	  water	  demand	  management	  measures	  in	  communities	  whose	  residents	  are	  anti-­‐regulatory	  and	  lack	  a	  sense	  of	  crisis	  regarding	  their	  future	  water	  availability.	  	  Most	  of	  the	  research	  on	  water	  demand	  management	  and	  influences	  on	  water	  conservation	  behavior	  has	  been	  conducted	  in	  the	  West.	  	  The	  present	  study	  investigated	  the	  relevance	  of	  the	  factors	  from	  the	  literature	  to	  two	  counties	  in	  Upstate	  South	  Carolina.	  	  It	  answered	  the	  following	  question:	  What	  factors	  influence	  water	  conservation	  behavior	  in	  politically	  conservative	  communities	  that	  have	  not	  yet	  experienced	  a	  prolonged	  water	  crisis?	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III.	  METHODOLOGY	  This	  study	  used	  a	  cross-­‐sectional	  survey	  design	  to	  measure	  various	  factors	  associated	  with	  water	  conservation	  behavior.	  	  Drawing	  upon	  past	  findings	  from	  the	  Planning,	  Engineering	  and	  Policy,	  and	  Environmental	  Psychology	  literatures,	  the	  study	  proposed	  several	  variables	  that	  might	  affect	  behavior,	  each	  of	  which	  was	  measured	  by	  a	  set	  of	  questions	  (See	  Figure	  3-­‐1).	  	  	  Figure	  3-­‐1.	  Possible	  Behavioral	  Influences	  on	  Conservation
	  Local	  Water	  Knowledge	  was	  comprised	  of	  conservation	  and	  agricultural	  group	  membership,	  familiarity	  with	  local	  water	  policy	  and	  pollution	  assessments,	  awareness	  of	  natural	  water	  source	  supplying	  the	  household,	  and	  knowledge	  of	  the	  county’s	  official	  drought	  status.	  	  Local	  water	  concern	  consisted	  of	  concern	  about	  current	  water	  quality	  and	  about	  both	  current	  and	  future	  water	  availability.	  	  Environmental	  beliefs	  included	  the	  belief	  in	  the	  importance	  of	  protecting	  the	  county’s	  water	  resources	  and	  the	  belief	  that	  individual	  action	  can	  affect	  local	  water	  quality	  and	  local	  water	  supply.	  	  Finally,	  place	  attachment	  was	  comprised	  of	  
Water	  Conservation	  Behavior	  
Place	  Attachment	  (LK)	  
Local	  Water	  Knowledge	   Environmental	  Beliefs	  
Level	  of	  Concern	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participants’	  physical	  proximity	  to	  Lake	  Keowee,	  their	  emotional	  connection	  to	  the	  lake,	  and	  their	  emotional	  connection	  to	  their	  county	  of	  residence.	  	  The	  researcher	  hypothesized	  that	  any	  of	  these	  variables	  could	  have	  contributed	  to	  individual	  choices	  to	  engage	  in	  water	  conservation	  actions	  in	  the	  study	  area.	  Respondents	  were	  also	  asked	  to	  indicate	  which	  (if	  any)	  conservation	  actions	  they	  had	  completed	  from	  a	  list	  of	  possibilities.	  	  In	  addition	  to	  the	  original	  survey,	  the	  researcher	  created	  an	  online	  set	  of	  optional	  open-­‐ended	  questions	  to	  gather	  more	  information	  from	  participants.	  
3.1	  Defining	  the	  Survey	  Population	  The	  research	  defined	  the	  population	  as	  all	  legal	  adults	  who	  were	  homeowners	  in	  Pickens	  or	  Oconee	  County.	  	  This	  population	  included	  those	  residents	  whose	  primary	  home	  was	  outside	  the	  study	  area.	  	  The	  research	  focused	  exclusively	  on	  single-­‐family	  homeowners,	  because	  they	  are	  more	  aware	  of	  the	  financial	  impacts	  of	  their	  water	  use	  than	  most	  renters,	  whose	  water	  bill	  is	  included	  in	  the	  monthly	  rent.	  	  Moreover,	  the	  study	  measured	  definitive	  residential	  water	  conservation	  actions	  that	  respondents	  had	  taken	  in	  their	  homes	  or	  private	  yards.	  	  Most	  renters	  would	  not	  be	  permitted	  to	  make	  these	  changes	  to	  their	  dwellings.	  	  The	  research	  excluded	  minors	  because	  of	  the	  difficulty	  associated	  with	  obtaining	  informed	  consent	  in	  a	  public	  location,	  but	  also	  because	  minors	  are	  not	  usually	  the	  family	  members	  making	  purchasing	  decisions	  for	  their	  household.	  	  	  	  
3.2	  Identifying	  the	  Survey	  Sample	  	   The	  researcher	  did	  not	  have	  access	  to	  lists	  of	  e-­‐mail	  or	  physical	  addresses	  for	  owner-­‐occupied	  single-­‐family	  residences	  for	  Pickens	  and	  Oconee	  counties,	  making	  it	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difficult	  to	  choose	  a	  random	  sample.	  	  In	  addition,	  it	  would	  have	  been	  extremely	  costly	  to	  mail	  multiple	  paper	  versions	  of	  the	  survey	  to	  individual	  households.	  	  Thus,	  the	  intercept	  survey	  method	  was	  the	  most	  practical	  way	  to	  obtain	  a	  random	  sample	  of	  homeowners	  in	  the	  study	  area.	  	  This	  research	  design	  allowed	  the	  author	  to	  approach	  residents	  in	  a	  neutral	  setting	  and	  follow	  up	  later	  with	  willing	  respondents	  through	  the	  open-­‐ended	  online	  survey	  extension.	  	  	  	  	   The	  researcher	  worked	  to	  find	  survey	  sites	  that	  were	  both	  geographically	  distributed	  across	  the	  study	  area	  and	  representative	  of	  its	  various	  socioeconomic	  levels.	  	  He	  obtained	  permission	  from	  five	  locations	  in	  total,	  including	  the	  Ingles	  in	  Easley	  and	  the	  flea	  market	  in	  Pickens,	  for	  Pickens	  County,	  and	  the	  Kmart	  in	  Seneca,	  the	  library	  in	  Walhalla,	  and	  Seneca	  City	  Hall,	  in	  Oconee	  County.	  	  The	  median	  household	  income	  in	  Pickens	  County	  is	  $40,000,	  and	  it	  is	  $41,000	  in	  Oconee	  County.	  	  The	  researcher	  acknowledges	  that	  some	  of	  his	  final	  survey	  sites	  were	  located	  in	  areas	  that	  were	  below	  the	  counties’	  median	  household	  incomes,	  but	  this	  was	  somewhat	  moderated	  by	  the	  fact	  that	  the	  locations	  drew	  patrons	  from	  outside	  their	  particular	  zip	  code	  (See	  Table	  3-­‐1).	  	  	  Table	  3-­‐1	  Median	  Household	  Income	  by	  Zip	  Code	  
	  
Median	  HH	  Income	  
Flea	  Market	   $42,873	  	  
Ingles	   $40,731	  	  
Library	   $37,287	  	  
Kmart	   $36,890	  
City	  Hall	   $36,890	  	  Source:	  ACS	  2013,	  Accessed	  4/19/2015	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3.3	  Survey	  Design	  	   The	  survey	  was	  4	  double-­‐sided	  pages	  and	  included	  a	  mix	  of	  Likert	  scale	  and	  short	  answer	  questions	  (See	  Appendix	  E).	  	  The	  researcher	  used	  the	  motivating	  factors	  from	  the	  literature	  to	  create	  sets	  of	  questions	  for	  the	  survey.	  	  These	  factors	  included	  local	  water	  engagement,	  place	  attachment,	  level	  of	  water	  concern,	  environmental	  beliefs,	  and	  demographic	  information.	  	  The	  survey	  also	  included	  a	  self-­‐reported	  measure	  of	  definitive	  water	  conservation	  actions	  that	  respondents	  have	  taken,	  allowing	  the	  researcher	  to	  examine	  the	  relationship	  between	  various	  individual	  characteristics	  and	  conservation	  action.	  	  	  The	  behaviors	  listed	  in	  the	  survey	  were	  based	  on	  the	  literature,	  but	  were	  tailored	  to	  include	  only	  behaviors	  that	  are	  feasible	  in	  Upstate	  South	  Carolina,	  given	  the	  existing	  regulatory	  environment.	  	  Thus,	  it	  did	  not	  include	  interventions	  like	  the	  installation	  of	  “purple	  pipes”	  or	  participation	  in	  a	  turf	  removal	  program,	  because	  these	  options	  do	  not	  exist	  in	  the	  two-­‐county	  area,	  but	  it	  did	  include	  contour	  farming	  because	  of	  the	  agricultural	  uses	  in	  the	  study	  area.	  	  The	  researcher	  compared	  the	  existing	  land	  development	  regulations	  and	  zoning	  codes	  for	  both	  counties	  to	  see	  if	  there	  were	  any	  policy	  differences	  that	  could	  differentially	  affect	  behavior.	  	  There	  were	  no	  differences	  between	  the	  counties,	  but	  both	  of	  them	  offered	  hourly	  rentals	  for	  a	  set	  of	  no-­‐till	  drills,	  so	  this	  was	  added	  as	  one	  of	  the	  possible	  behaviors.	  	  The	  survey	  also	  included	  an	  “other”	  option	  to	  capture	  any	  responses	  that	  did	  not	  fit	  the	  prescribed	  responses.	  	  	  	   As	  part	  of	  the	  survey	  design	  process,	  the	  researched	  pre-­‐tested	  the	  survey	  instrument	  with	  13	  friends	  and	  family	  members	  in	  Greenville,	  SC,	  who	  lived	  outside	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the	  study	  area	  and	  could	  not	  have	  tainted	  the	  potential	  sample	  of	  respondents.	  	  The	  researcher	  used	  a	  cognitive	  interview	  method,	  in	  which	  participants	  explained	  their	  thought	  process	  to	  him	  as	  they	  read	  each	  question,	  revealing	  questions	  that	  were	  unclear	  or	  misleading.	  	  Although	  none	  of	  these	  results	  were	  officially	  recorded,	  the	  experience	  helped	  make	  the	  survey	  more	  user-­‐friendly	  for	  the	  general	  public.	  	  Feedback	  from	  these	  participants	  also	  helped	  define	  the	  appropriate	  length	  of	  the	  survey.	  	  	  It	  is	  an	  important	  but	  challenging	  task	  to	  keep	  intercept	  surveys	  short	  because	  their	  completion	  requires	  an	  interruption	  of	  respondents’	  daily	  tasks.	  	  To	  improve	  this	  shortcoming,	  participants	  were	  given	  the	  option	  of	  providing	  their	  e-­‐mail	  address	  at	  the	  back	  of	  the	  packet	  in	  order	  to	  access	  open-­‐ended	  online	  questions	  that	  did	  not	  fit	  into	  the	  paper	  survey.	  	  Admittedly,	  this	  introduced	  a	  self-­‐selection	  bias	  into	  this	  part	  of	  the	  respondent	  pool,	  but	  the	  results	  add	  valuable	  information	  to	  the	  study.	  	  The	  optional	  extension	  to	  the	  paper	  survey	  included	  a	  set	  of	  6	  open-­‐ended	  online	  questions.	  	  These	  questions	  were	  designed	  to	  gather	  qualitative	  information	  from	  participants	  and	  to	  determine	  if	  the	  researcher	  had	  excluded	  any	  important	  local	  issues	  from	  the	  survey	  (See	  Appendix	  D).	  	  	  
3.4	  Survey	  Administration	  As	  mentioned	  previously,	  the	  researcher	  used	  an	  intercept	  method	  to	  reach	  the	  survey	  sample.	  	  He	  set	  up	  a	  poster	  and	  table	  in	  the	  same	  manner	  at	  each	  of	  these	  sites	  (See	  Appendix	  A).	  	  As	  patrons	  walked	  by	  the	  table,	  the	  researcher	  asked	  them,”	  Would	  you	  complete	  a	  short	  survey	  on	  local	  water?”	  	  If	  they	  agreed	  to	  participate,	  he	  verbally	  confirmed	  that	  they	  were	  both	  legal	  adults	  and	  single-­‐family	  homeowners	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in	  either	  Pickens	  or	  Oconee	  County.	  	  After	  verbal	  confirmation,	  he	  handed	  each	  participant	  a	  clipboard	  with	  the	  informed	  consent	  on	  top,	  followed	  by	  a	  copy	  of	  the	  survey	  and	  a	  pen.	  	  	  Although	  the	  researcher	  had	  predicted	  the	  survey	  would	  take	  5	  minutes	  to	  complete,	  most	  participants	  needed	  5-­‐10	  minutes.	  	  While	  people	  were	  taking	  the	  survey,	  the	  researcher	  limited	  communication	  with	  them	  so	  he	  would	  not	  influence	  their	  responses.	  	  This	  was	  a	  challenge,	  as	  many	  people	  were	  interested	  and	  eager	  to	  discuss	  the	  topic	  as	  it	  related	  to	  their	  personal	  situations.	  	  The	  researcher	  thanked	  participants	  after	  they	  completed	  the	  survey	  and	  reminded	  them	  of	  their	  option	  to	  provide	  contact	  information	  and	  enter	  the	  drawing	  for	  1	  of	  2	  $25	  Visa	  gift	  cards.	  	  He	  placed	  completed	  surveys	  into	  a	  box	  under	  the	  table,	  where	  they	  remained	  until	  the	  data	  analysis	  stage	  of	  the	  research.	  	  	  The	  researcher	  tried	  to	  rotate	  the	  timing	  of	  survey	  sites	  to	  limit	  the	  chance	  that	  he	  was	  systematically	  missing	  a	  particular	  group	  of	  respondents.	  	  Table	  3-­‐2	  displays	  the	  data	  collection	  dates,	  along	  with	  the	  location	  and	  the	  time	  periods	  in	  which	  the	  data	  were	  collected.	  	  As	  much	  as	  possible,	  the	  researcher	  tried	  to	  randomize	  the	  order	  and	  timing	  of	  survey	  collection	  locations,	  but	  this	  was	  restricted	  by	  the	  schedules	  of	  each	  location	  and	  the	  weather.	  	  At	  the	  Ingles	  location,	  for	  example,	  the	  researcher	  only	  had	  permission	  to	  administer	  the	  survey	  in	  the	  parking	  lot,	  which	  meant	  that	  early	  morning	  times	  were	  generally	  avoided,	  because	  of	  lower	  temperatures.	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Table	  3-­‐2.	  Data	  Collection	  Timeline	  	  
2/10/15	   IRB	  Approval	  
2/11/15	   Flea	  Market	  	   6:30-­‐12:30	  am	  
2/12/15	   City	  Hall	   9:00-­‐1:00	  pm	  
2/14/15	   Kmart	   11:00-­‐3:00	  pm	  
2/21/15	   Library	   11:00-­‐1:00pm	  
2/22/15	   Library	   2:00-­‐5:30	  pm	  
2/27/15	   Ingles	   11:00-­‐3:30	  pm	  
2/28/15	   Kmart	   2:00-­‐5:00	  pm	  
3/3/15	   Ingles	   11:00-­‐3:00	  pm	  
3/4/15	   Flea	  Market	   8:00-­‐12:00	  pm	  
3/6/15	   Library	   2:00-­‐5:30	  pm	  
3/7/15	   End	  of	  Data	  Collection	  	  Data	  collection	  was	  most	  negatively	  impacted	  by	  the	  two-­‐week	  period	  of	  low	  temperatures	  and	  snowstorms	  that	  occurred	  at	  the	  end	  of	  February.	  	  Not	  only	  did	  this	  time	  period	  preclude	  data	  collection	  at	  outdoor	  locations,	  but	  it	  also	  kept	  the	  researcher	  from	  using	  some	  of	  the	  inside	  locations	  during	  the	  time	  period	  because	  of	  poor	  road	  conditions.	  	  Fortunately,	  weather	  conditions	  improved	  at	  the	  end	  of	  the	  month,	  allowing	  the	  researcher	  to	  collect	  final	  responses.	  
IV.	  SURVEY	  RESULTS	  	  
4.1	  Sample	  Representation	  and	  Survey	  Instrument	  Limitations	  The	  first	  step	  to	  analyzing	  survey	  results	  was	  to	  determine	  how	  well	  the	  sample	  represented	  the	  population	  of	  Pickens	  and	  Oconee.	  	  Figure	  4-­‐1	  displays	  the	  number	  of	  survey	  responses	  by	  zip	  code	  in	  the	  study	  area.	  	  These	  numbers	  do	  not	  represent	  where	  the	  responses	  were	  collected,	  but	  rather	  the	  zip	  codes	  in	  which	  respondents	  reside.	  	  The	  zip	  codes	  with	  the	  most	  representation	  in	  Pickens	  County	  are	  29640	  and	  29642,	  which	  are	  located	  near	  Easley.	  	  The	  zip	  codes	  with	  the	  most	  
	  50	  	  






	  	   	  	  	  	  	  	  	  	  	  	  	  
	  51	  	  
























Pickens & Oconee Counties
0 4 8 12 162
Miles
	  52	  	  
The	  researcher	  acknowledges	  that	  the	  sample	  size	  of	  survey	  respondents	  is	  relatively	  small	  compared	  to	  the	  overall	  population	  of	  the	  two	  counties.	  	  In	  order	  to	  determine	  how	  applicable	  the	  study	  results	  are	  to	  the	  general	  population	  of	  the	  study	  area,	  researchers	  must	  first	  judge	  how	  closely	  the	  sample	  population	  reflects	  characteristics	  of	  the	  population	  as	  a	  whole.	  	  	  	  	   The	  research	  included	  54	  homeowners	  from	  Oconee	  County	  and	  52	  from	  Pickens	  County,	  representing	  less	  than	  1%	  of	  the	  roughly	  132,000	  residents	  of	  owner-­‐occupied	  units	  in	  the	  two-­‐county	  study	  area	  (ACS,	  2013).	  	  For	  both	  counties,	  the	  percentage	  of	  female	  respondents	  was	  higher	  than	  the	  percentage	  of	  males,	  with	  a	  more	  pronounced	  difference	  in	  the	  Pickens	  sample	  (See	  Appendix	  B).	  	  This	  gender	  imbalance	  might	  indicate	  that	  women	  visited	  the	  chosen	  survey	  sites	  more	  frequently	  than	  men,	  reflecting	  the	  fact	  that	  women	  are	  slightly	  less	  likely	  to	  work	  full-­‐time	  than	  men	  in	  both	  counties	  (ACS,	  2013).	  	  It	  could	  also	  indicate	  that	  women	  were	  more	  likely	  to	  stop	  and	  participate	  in	  the	  research.	  	  Approximately	  1-­‐2	  times	  per	  survey	  collection	  period,	  couples	  would	  approach	  the	  survey	  table	  and	  one	  of	  them	  would	  agree	  to	  complete	  it	  while	  the	  other	  continued	  shopping.	  	   The	  survey	  samples	  from	  both	  counties	  included	  a	  higher	  percentage	  of	  White	  respondents	  than	  the	  general	  population	  (See	  Appendix	  B).	  	  This	  was	  the	  most	  sensitive	  survey	  question	  in	  both	  counties,	  prompting	  many	  participants	  to	  specifically	  skip	  it	  or	  to	  provide	  responses	  such	  as	  “human”	  and	  “Bible-­‐believing	  Christian.”	  	  In	  addition,	  several	  participants	  wanted	  to	  discuss	  its	  intrusiveness	  and	  irrelevance	  with	  the	  researcher.	  	  The	  aversion	  to	  this	  question	  resulted	  in	  a	  relatively	  low	  response	  rate,	  which	  increased	  its	  sensitivity	  to	  individual	  responses.	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   The	  sample	  generally	  reported	  a	  higher	  level	  of	  educational	  attainment	  than	  the	  general	  population	  of	  both	  counties	  (See	  Appendix	  B).	  	  For	  both	  samples,	  the	  high	  school	  graduation	  rate	  was	  higher	  than	  the	  rate	  of	  the	  general	  population.	  	  This	  difference	  could	  exist	  because	  individuals	  with	  more	  formal	  education	  might	  be	  more	  willing	  to	  participate	  in	  academic	  research.	  	  The	  researcher	  noted	  that	  many	  potential	  respondents	  declined	  to	  fill	  out	  the	  survey	  after	  first	  reading	  through	  the	  questions,	  remarking	  that	  they	  felt	  too	  unfamiliar	  with	  water	  issues	  to	  participate.	  	  Furthermore,	  the	  research	  attracted	  a	  large	  number	  of	  individuals	  associated	  with	  Clemson	  University,	  as	  they	  were	  eager	  to	  contribute	  to	  its	  success.	  	  This	  category	  of	  respondents	  included	  professors,	  staff,	  graduates,	  and	  parents,	  but	  most	  of	  them	  had	  at	  least	  a	  4-­‐year	  college	  degree.	  	  	  	   Survey	  respondents	  generally	  reported	  a	  higher	  household	  income	  than	  the	  median	  household	  income	  for	  their	  respective	  counties	  (See	  Appendix	  B).	  	  For	  both	  counties,	  the	  median	  category	  for	  household	  income	  was	  $40,000-­‐59,999.	  	  Although	  both	  of	  the	  counties’	  actual	  median	  household	  incomes	  fall	  within	  this	  category,	  they	  are	  at	  the	  very	  bottom,	  suggesting	  that	  the	  survey	  sample	  was	  wealthier	  than	  the	  general	  population.	  	  This	  could	  be	  related	  to	  the	  fact	  that	  the	  research	  excluded	  renters,	  who	  tend	  to	  have	  lower	  incomes	  than	  homeowners.	  	  This	  was	  probably	  the	  second	  most	  sensitive	  question,	  after	  the	  race	  and	  ethnicity	  one,	  resulting	  in	  the	  fact	  that	  several	  participants	  declined	  to	  answer	  it.	  	  	  Finally,	  the	  survey	  sample	  from	  both	  counties	  was	  more	  politically	  liberal	  than	  the	  general	  populations	  of	  the	  two	  counties	  (See	  Appendix	  B).	  	  More	  than	  70%	  of	  residents	  in	  both	  counties	  voted	  for	  the	  Republican	  Presidential	  candidate	  in	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2012,	  indicating	  the	  counties’	  dominant	  conservative	  ideology.	  	  In	  comparison,	  57.4%	  of	  Pickens	  County	  survey	  respondents	  self-­‐identified	  as	  “conservative”	  or	  “very	  conservative,”	  compared	  to	  32.6%	  of	  Oconee	  survey	  respondents.	  	  This	  difference	  suggests	  that	  the	  survey	  sample	  included	  an	  underrepresentation	  of	  politically	  conservative	  respondents,	  particularly	  in	  Oconee	  County.	  	  	  	   In	  addition	  to	  evaluating	  the	  representativeness	  of	  each	  sample	  in	  relation	  to	  its	  respective	  county,	  the	  researcher	  separated	  responses	  by	  survey	  location	  to	  explore	  another	  opportunity	  for	  bias	  in	  the	  responses.	  	  These	  results	  are	  reported	  in	  Appendix	  B.	  	  	  In	  sum,	  the	  survey	  sample	  was	  wealthier,	  better	  educated,	  and	  more	  politically	  liberal	  than	  the	  study	  area	  population.	  	  This	  distortion	  occurred	  even	  though	  the	  survey	  sites	  were	  all	  located	  in	  zip	  codes	  with	  lower	  median	  household	  incomes	  than	  the	  county.	  	  The	  researcher	  speculates	  that	  this	  bias	  emerged	  in	  the	  sample	  because	  of	  the	  perceived	  formality	  and	  difficulty	  of	  the	  survey	  instrument.	  	  Several	  participants	  decided	  not	  to	  participate	  after	  skimming	  the	  survey	  questions,	  commenting	  to	  the	  researcher	  that	  it	  would	  require	  too	  much	  time	  or	  effort	  to	  complete.	  	  The	  researcher	  attempted	  to	  avoid	  these	  issues	  with	  the	  instrument	  pre-­‐testing	  in	  Greenville,	  but	  his	  efforts	  appear	  to	  have	  been	  insufficient.	  	  The	  length	  and	  difficulty	  of	  the	  survey	  likely	  caused	  some	  participants	  to	  rush	  through	  or	  skip	  survey	  questions.	  	  Future	  efforts	  to	  design	  a	  survey	  using	  the	  intercept	  approach	  should	  cover	  a	  much	  narrower	  scope	  of	  questions	  to	  cut	  down	  on	  overall	  length	  and	  perceived	  difficulty	  of	  the	  survey	  instrument.	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4.2	  Survey	  Administration	  Limitations	  In	  terms	  of	  the	  survey’s	  administration,	  the	  researcher	  had	  hoped	  to	  obtain	  permission	  from	  a	  wider	  range	  of	  survey	  sites,	  both	  in	  terms	  of	  median	  household	  income	  and	  geographic	  representation.	  	  Because	  large	  parts	  of	  the	  study	  area	  were	  rural,	  and	  because	  many	  locations	  refused	  to	  grant	  the	  researcher	  permission	  to	  collect	  data	  on	  the	  premises,	  the	  choice	  of	  survey	  sites	  was	  restricted.	  	  The	  limited	  geographic	  representation	  of	  the	  survey	  sites	  likely	  contributed	  to	  the	  low	  response	  rates	  in	  the	  zip	  codes	  along	  both	  shores	  of	  Lake	  Keowee	  and	  increased	  homogeneity	  of	  the	  survey	  sample.	  	  The	  researcher	  had	  hoped	  to	  capture	  a	  higher	  number	  of	  lakefront	  residents,	  as	  these	  individuals	  have	  been	  the	  most	  vocal	  about	  local	  water	  issues.	  	  Future	  survey	  administration	  could	  be	  improved	  by	  obtaining	  permission	  to	  collect	  responses	  at	  sites	  in	  the	  more	  rural	  parts	  of	  the	  study	  area,	  particularly	  locations	  that	  are	  closer	  to	  Lake	  Keowee.	  	  	  The	  researcher	  had	  initially	  anticipated	  completing	  survey	  administration	  during	  the	  month	  of	  February.	  	  After	  receiving	  IRB	  approval	  on	  February	  10th,	  the	  Upstate	  experienced	  two	  weeks	  of	  cold	  weather,	  including	  several	  snow	  events.	  	  Given	  the	  fact	  that	  some	  of	  the	  survey	  sites	  were	  more	  than	  an	  hour	  from	  the	  researcher’s	  home,	  and	  that	  2	  of	  the	  5	  survey	  sites	  were	  outside,	  data	  collection	  was	  sporadic	  and	  dependent	  on	  good	  weather	  during	  this	  time	  period.	  	  These	  conditions	  gave	  the	  researcher	  less	  freedom	  to	  vary	  the	  timing	  and	  order	  of	  survey	  sites,	  which	  limited	  his	  ability	  to	  obtain	  a	  more	  diverse	  and	  representative	  sample.	  	  Future	  survey	  administration	  could	  by	  improved	  by	  collecting	  data	  at	  a	  warmer	  time	  of	  year,	  when	  the	  researcher	  would	  have	  more	  flexibility.	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Despite	  these	  limitations,	  the	  following	  survey	  results	  have	  credence	  because	  they	  provide	  preliminary	  information	  about	  perceptions	  of	  local	  water	  in	  the	  Southeastern	  context.	  	  Because	  the	  intercept	  survey	  attracted	  a	  self-­‐selected	  sample	  that	  may	  have	  been	  more	  likely	  to	  conserve	  water	  than	  the	  average	  study	  area	  resident,	  the	  researcher	  can	  draw	  conclusions	  about	  the	  general	  population,	  acknowledging	  that	  his	  results	  underrepresent	  populations	  that	  might	  be	  less	  likely	  to	  conserve.	  	  It	  is	  useful	  to	  understand	  individuals	  that	  are	  more	  prone	  to	  conserve,	  because	  gaining	  their	  support	  first	  can	  make	  it	  easier	  to	  build	  momentum	  and	  shape	  public	  opinion	  about	  the	  relative	  costs	  and	  benefits	  of	  local	  water	  conservation.	  	  	  	  
4.3	  Respondents’	  Individual	  Conservation	  Behavior	  Influences	  4.3A	  LOCAL	  WATER	  KNOWLEDGE	  The	  researcher	  first	  predicted	  that	  respondents’	  involvement	  with	  issues	  related	  to	  agriculture,	  conservation,	  and	  water	  might	  be	  an	  important	  factor	  in	  determining	  their	  willingness	  to	  conserve	  water.	  	  If	  residents	  are	  members	  of	  these	  groups,	  they	  might	  have	  more	  knowledge	  about	  the	  state	  of	  local	  water	  availability,	  which	  could	  result	  in	  conservation	  behavior.	  	  Overall,	  the	  survey	  sample	  reported	  very	  low	  group	  membership,	  with	  8.5%	  of	  the	  sample	  reporting	  conservation	  group	  membership,	  and	  2.88%	  reporting	  agricultural	  group	  membership	  (See	  Figure	  4-­‐2).	  	  The	  types	  of	  group	  ranged	  from	  local	  environmental	  and	  farming	  groups	  to	  national	  groups	  like	  the	  National	  Wildlife	  Fund	  and	  the	  Animal	  Legal	  Defense	  Fund.	  	  Some	  of	  these	  groups	  are	  more	  closely	  related	  to	  local	  water	  than	  the	  others,	  but	  they	  all	  suggest	  an	  increased	  environmental	  ethic.	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Figure	  4-­‐2.	  Group	  Membership	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result	  suggests	  that	  conservation	  group	  membership	  might	  be	  related	  to	  water	  conservation	  action	  in	  the	  study	  area.	  	  	  In	  addition	  to	  environmental	  group	  membership,	  the	  researcher	  wanted	  to	  assess	  respondents’	  knowledge	  of	  local	  water	  planning	  efforts.	  	  Nearly	  20%	  of	  respondents	  reported	  having	  read	  a	  local	  water	  assessment	  (See	  Figure	  4-­‐3).	  	  This	  result	  indicates	  that	  these	  respondents	  were	  familiar	  with	  at	  least	  some	  of	  the	  water	  quality	  issues	  in	  their	  community.	  	  Many	  of	  the	  assessments	  were	  focused	  on	  specific	  water	  bodies	  or	  watersheds,	  but	  some	  were	  municipal	  reports.	  	  Out	  of	  the	  106	  survey	  respondents,	  only	  one	  reported	  having	  been	  to	  a	  “local”	  water	  meeting	  in	  the	  past	  year,	  but	  the	  answer	  was	  disregarded	  because	  it	  occurred	  in	  Atlanta,	  Georgia.	  	  	  	   Figure	  4-­‐3.	  Local	  Water	  Knowledge	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there	  was	  a	  relationship	  between	  this	  type	  of	  knowledge	  and	  water	  conservation	  actions	  (See	  Appendix	  E).	  	  The	  results	  of	  this	  question	  demonstrated	  that	  survey	  respondents	  had	  a	  relatively	  low	  level	  of	  familiarity	  with	  local	  policy,	  with	  only	  24.8%	  reporting	  that	  they	  were	  “very	  familiar”	  or	  “familiar”	  with	  water	  conservation	  policy,	  compared	  to	  26.6%	  for	  water	  quality	  policy	  (See	  Figure	  4-­‐4).	  	  Figure	  4-­‐4.	  Familiarity	  with	  Local	  Policy	  
	  	   Another	  question	  asked	  respondents	  to	  identify	  the	  natural	  water	  source	  that	  supplied	  their	  household	  (See	  Appendix	  E).	  	  The	  rationale	  for	  this	  question	  was	  that	  residents	  who	  could	  identify	  the	  source	  of	  their	  drinking	  water	  would	  have	  more	  local	  water	  knowledge	  and	  would	  be	  invested	  in	  its	  protection.	  	  Fewer	  than	  50%	  of	  respondents	  were	  able	  to	  identify	  their	  household’s	  water	  source,	  with	  an	  additional	  12%	  identifying	  their	  water	  purveyor	  instead	  (See	  Figure	  4-­‐5).	  	  One	  drawback	  to	  this	  approach	  is	  that	  it	  is	  difficult	  for	  the	  researcher	  to	  determine	  if	  participants	  accurately	  identified	  the	  source	  that	  supplies	  their	  house.	  	  However,	  even	  if	  participants	  incorrectly	  identified	  their	  water	  source,	  the	  effect	  of	  this	  knowledge	  on	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their	  behavior	  might	  be	  the	  same.	  	  Individuals	  who	  can	  identify	  the	  source	  of	  their	  water,	  even	  if	  they	  are	  incorrect,	  might	  be	  more	  likely	  to	  be	  aware	  of	  with	  its	  quality	  and	  supply	  concerns.	  	  	  Figure	  4-­‐5.	  Identification	  of	  Natural	  Water	  Source	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Figure	  4-­‐6.	  Frequency	  of	  Checking	  Drought	  Status	  	  
	  4.3B	  LOCAL	  WATER	  CONCERN	  	   The	  survey	  asked	  respondents	  to	  report	  their	  level	  of	  concern	  about	  current	  and	  future	  water	  quality	  and	  availability	  (See	  Appendix	  E).	  	  Based	  on	  the	  literature,	  individuals	  are	  generally	  more	  likely	  to	  conserve	  water	  if	  they	  perceive	  a	  current	  or	  impending	  water	  crisis.	  	  Figure	  4-­‐7	  is	  based	  on	  a	  Likert	  scale	  (1-­‐5),	  in	  which	  higher	  scores	  indicate	  a	  higher	  level	  of	  water	  concern.	  	  Respondents	  reported	  relatively	  high	  levels	  of	  concern	  on	  all	  three	  measures,	  with	  a	  mean	  of	  4.3	  for	  local	  water	  quality,	  3.7	  for	  current	  water	  availability,	  and	  3.8	  for	  future	  water	  availability	  (See	  Figure	  4-­‐7).	  	  These	  results	  contravene	  the	  prediction	  that	  local	  residents	  would	  not	  perceive	  a	  local	  water	  crisis.	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Figure	  4-­‐7.	  Level	  of	  Water	  Concern	  (1-­‐5)	  	  
	  4.3C	  ENVIRONMENTAL	  BELIEFS	  	   Another	  important	  factor	  in	  the	  Environmental	  Psychology	  literature	  is	  the	  role	  of	  proenvironmental	  beliefs	  in	  motivating	  proenvironmental	  behavior.	  	  The	  survey	  included	  a	  set	  of	  questions	  to	  measure	  the	  strength	  of	  respondents’	  environmental	  beliefs	  (See	  Appendix	  E).	  	  For	  these	  questions,	  respondents	  rated	  their	  level	  of	  agreement	  with	  the	  statements	  on	  a	  Likert	  scale	  (1-­‐5),	  with	  5	  indicating	  the	  strongest	  level	  of	  agreement.	  	  For	  the	  statement	  “It	  is	  important	  to	  protect	  my	  county’s	  water	  resources,”	  respondents	  reported	  a	  mean	  level	  of	  agreement	  of	  4.6	  (See	  Figure	  4-­‐8).	  	  	  Importantly,	  respondents	  were	  also	  asked	  to	  rate	  their	  level	  of	  agreement	  with	  the	  statements	  that	  their	  personal	  actions	  could	  affect	  the	  water	  quality	  and	  availability	  in	  their	  county	  (See	  Appendix	  E).	  	  This	  belief	  is	  important,	  because	  individuals	  are	  more	  likely	  to	  shift	  their	  behavior	  when	  they	  are	  aware	  of	  a	  causal	  link	  between	  their	  behavior	  and	  local	  environmental	  conditions	  (Steg,	  2008).	  	  The	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mean	  score	  for	  their	  actions	  affecting	  local	  water	  quality	  was	  4.2,	  compared	  to	  a	  mean	  of	  3.9	  for	  local	  water	  availability	  (See	  Figure	  4-­‐8).	  	  These	  results	  indicate	  that	  respondents	  are	  concerned	  with	  the	  protection	  of	  local	  water	  resources,	  but	  also	  that	  they	  recognize	  the	  link	  between	  individual	  action	  and	  local	  water	  conditions.	  	  	  Figure	  4-­‐8.	  Local	  Water	  Beliefs	  
	  	  	  4.3D	  PLACE	  ATTACHMENT	  The	  researcher	  included	  several	  questions	  related	  to	  respondent’s	  relationship	  to	  Lake	  Keowee	  and	  their	  county	  of	  residence	  (See	  Appendix	  E).	  	  According	  to	  the	  environmental	  psychology	  literature,	  individuals	  with	  a	  stronger	  place	  attachment	  for	  their	  surroundings	  might	  be	  more	  likely	  to	  alter	  their	  behavior	  to	  protect	  the	  local	  environment.	  	  Relying	  upon	  this	  logic,	  the	  researcher	  predicted	  that	  respondents’	  attachment	  to	  both	  the	  lake	  and	  their	  county	  of	  residence	  would	  be	  related	  to	  their	  water	  conservation	  behavior.	  	  	  The	  survey	  asked	  respondents	  to	  report	  the	  number	  of	  times	  they	  had	  visited	  Lake	  Keowee	  in	  the	  past	  year	  and	  an	  estimate	  of	  how	  many	  minutes	  their	  home	  was	  
0	  
2	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Mean	   6.70	   19.44	  
Median	   2	   20	  
Mode	   0	   10	  
Std.	  Dev.	   13.89	   11.86	  	   In	  addition	  to	  measuring	  respondents’	  physical	  connection	  to	  their	  surroundings,	  the	  survey	  included	  a	  set	  of	  questions	  to	  measure	  their	  psychological	  and	  emotional	  connection	  (See	  Appendix	  E).	  	  Similar	  to	  the	  other	  Likert	  scale	  survey	  questions,	  respondents	  were	  asked	  to	  rate	  (1-­‐5)	  the	  extent	  to	  which	  they	  agreed	  with	  a	  series	  of	  statements	  about	  the	  lake	  and	  their	  county.	  	  The	  first	  statement	  was	  “I	  want	  to	  spend	  the	  rest	  of	  my	  life	  in	  this	  county,”	  and	  the	  second	  was	  “Lake	  Keowee	  is	  one	  of	  the	  region’s	  greatest	  assets.”	  	  The	  means	  for	  these	  questions	  were	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3.9	  and	  4.1,	  respectively,	  indicating	  that	  respondents	  agreed	  with	  these	  statements	  (See	  Figure	  4-­‐9).	  	  The	  third	  statement,”	  I	  do	  not	  feel	  a	  close	  connection	  to	  Lake	  Keowee,”	  was	  reverse	  coded	  to	  fit	  the	  same	  scale	  as	  the	  first	  two	  questions,	  and	  had	  a	  mean	  of	  3.2,	  indicating	  lower	  levels	  of	  agreement.	  	  Thus,	  respondents	  might	  be	  more	  likely	  to	  feel	  attached	  to	  their	  county	  of	  residence	  than	  the	  lake	  itself.	  	  	  	  Figure	  4-­‐9.	  Place	  Attachment	  	  
	  
	  
4.4	  Water	  Conservation	  Behavior	  	   The	  purpose	  of	  this	  study	  was	  to	  determine	  which	  (if	  any)	  water	  conservation	  behaviors	  Pickens	  and	  Oconee	  residents	  were	  practicing,	  and	  if	  the	  factors	  associated	  with	  conservation	  behavior	  outside	  of	  the	  study	  area	  applied	  to	  residents	  of	  a	  politically	  conservative,	  historically	  water-­‐rich	  region.	  	  Using	  the	  results	  of	  past	  studies,	  the	  researcher	  created	  a	  series	  of	  water	  conservation	  actions	  that	  residents	  could	  have	  taken	  in	  their	  homes	  (See	  Appendix	  E).	  	  Residents	  were	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asked	  to	  indicate	  any	  actions	  they	  had	  taken	  since	  moving	  into	  their	  current	  home	  within	  the	  county.	  	  	  From	  the	  list	  of	  actions,	  four	  of	  them	  consistently	  emerged	  across	  both	  counties	  as	  the	  most	  common;	  namely,	  the	  installation	  of	  water-­‐efficient	  washing	  machines,	  low-­‐flow	  toilets,	  low-­‐flow	  showerheads,	  and	  water-­‐efficient	  dishwashers,	  respectively	  (See	  Figure	  4-­‐10).	  	  Some	  residents	  reported	  engaging	  in	  the	  remaining	  behaviors,	  but	  the	  numbers	  dropped	  by	  about	  20%	  after	  the	  first	  four.	  	  	  Figure	  4-­‐10.	  Water	  Conservations	  Actions	  	  	  
	  	  In	  addition	  to	  asking	  about	  respondents’	  conservation	  behaviors,	  the	  survey	  asked	  them	  to	  rank	  the	  top	  three	  factors	  that	  had	  influenced	  them	  to	  engage	  in	  those	  behaviors	  (if	  they	  had	  done	  so).	  	  Because	  a	  large	  number	  of	  respondents	  misunderstood	  the	  question	  and	  checked,	  rather	  than	  ranked,	  the	  options,	  the	  researcher	  decided	  to	  analyze	  this	  question	  in	  the	  same	  manner	  as	  the	  conservation	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Environment	   71.70%	  
Finances	   65.10%	  
Human	  Needs	   61.30%	  
Family	  &	  Friends	   20.80%	  
Non-­‐Profit	  Programs	   6.60%	  
Government	  Programs	   4.70%	  	  Finally,	  the	  survey	  asked	  residents	  to	  rank	  their	  top	  three	  choices	  for	  future	  government	  initiatives	  to	  conserve	  local	  water	  (See	  Appendix	  E).	  	  Again,	  many	  respondents	  checked,	  rather	  than	  ranked,	  the	  options.	  	  The	  top	  three	  choices	  were	  public	  education,	  subsidies	  for	  water-­‐efficient	  technologies,	  and	  building	  codes	  that	  encourage	  water-­‐efficiency	  (See	  Figure	  4-­‐11).	  	  The	  four	  options	  that	  fared	  the	  worst	  were	  the	  most	  coercive	  of	  the	  chosen	  water	  policies.	  	  However,	  they	  did	  not	  fare	  as	  poorly	  as	  one	  the	  researcher	  had	  expected.	  	  Nearly	  40%	  of	  residents	  supported	  native	  planting	  and	  stormwater	  regulations.	  	  These	  results	  suggest	  that,	  although	  residents	  might	  prefer	  less	  coercive	  policies,	  they	  are	  not	  opposed	  to	  all	  types	  of	  government	  intervention.	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Figure	  4-­‐11.	  Preference	  of	  Water	  Conservation	  Policies	  	  
	  	  
4.5	  Online	  Survey	  Responses	  	   The	  optional	  online	  extension	  to	  the	  survey	  was	  designed	  to	  solicit	  open-­‐ended	  and	  qualitative	  information	  from	  survey	  respondents.	  	  Of	  the	  16	  survey	  respondents	  that	  indicated	  their	  willingness	  to	  complete	  the	  online	  portion,	  8	  successfully	  did	  so.	  	  The	  online	  survey	  allowed	  the	  researcher	  to	  collect	  in-­‐depth	  responses	  that	  could	  not	  have	  been	  required	  in	  the	  paper	  survey	  instrument,	  but	  its	  results	  are	  not	  widely	  generalizable	  because	  of	  the	  small	  self-­‐selected	  sample.	  	  	  Several	  themes	  emerged	  in	  the	  online	  responses.	  	  First,	  respondents	  had	  a	  wide	  range	  of	  very	  specific	  local	  water	  concerns	  that	  they	  did	  not	  feel	  were	  currently	  being	  addressed	  in	  their	  community.	  	  When	  they	  were	  asked	  to	  identify	  the	  local	  entity	  that	  was	  best	  suited	  to	  address	  these	  issues,	  respondents	  provided	  a	  variety	  of	  answers,	  but	  every	  one	  of	  them	  emphasized	  the	  importance	  of	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collaborative	  efforts	  across	  multiple	  kinds	  of	  stakeholders.	  	  Citing	  reasons	  like	  differing	  strengths	  and	  weaknesses	  of	  local	  government	  versus	  non-­‐profits,	  and	  the	  need	  to	  reach	  different	  segments	  of	  the	  population,	  respondents	  insisted	  on	  the	  creation	  of	  partnerships	  for	  successful	  water	  management.	  	  This	  is	  an	  important	  lesson	  in	  the	  study	  area,	  as	  most	  residents	  have	  indicated	  a	  preference	  for	  alternatives	  to	  coercive	  government	  intervention.	  	  If	  planners	  are	  to	  effectively	  reduce	  the	  demand	  for	  water,	  they	  might	  garner	  more	  community	  support	  by	  partnering	  with	  other	  stakeholders.	  	  	  	   All	  of	  the	  respondents	  indicated	  that	  they	  would	  be	  willing	  to	  pay	  more	  for	  their	  water	  in	  order	  to	  fund	  local	  water	  conservation	  and	  quality	  initiatives.	  	  This	  willingness	  was	  contingent	  upon	  two	  main	  conditions.	  	  First,	  residents	  wanted	  to	  know	  that	  their	  money	  was	  being	  used	  to	  support	  transparent	  efforts	  with	  demonstrated	  effectiveness.	  	  Second,	  utilities	  and	  local	  government	  would	  have	  to	  carefully	  plan	  the	  manner	  in	  which	  they	  implemented	  the	  charge	  to	  account	  for	  differences	  in	  the	  ways	  that	  residents	  obtain	  their	  water	  so	  that	  all	  users	  are	  included	  in	  an	  equitable	  manner.	  	  	  
V.	  ANALYSIS	  OF	  FINDINGS	  
5.1	  Influences	  on	  the	  Decision	  to	  Conserve	  Water	  For	  the	  first	  analysis,	  the	  researcher	  wanted	  to	  measure	  whether	  there	  were	  any	  differences	  between	  respondents	  who	  reported	  no	  conservation	  behavior	  and	  respondents	  who	  had	  engaged	  in	  at	  least	  one.	  	  These	  results	  would	  reveal	  any	  relationships	  between	  individual	  characteristics	  of	  the	  sample	  and	  the	  choice	  whether	  or	  not	  to	  conserve.	  	  The	  researcher	  created	  a	  new	  variable	  to	  display	  the	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number	  of	  completed	  conservation	  actions	  per	  respondent.	  	  Then,	  he	  recoded	  the	  data.	  	  Values	  of	  zero	  remained	  in	  the	  spreadsheet	  as	  “0,”	  but	  all	  values	  greater	  than	  zero	  were	  coded	  as	  “1.”	  	  In	  other	  words,	  “0”	  represented	  respondents	  who	  had	  not	  conserved,	  and	  “1”	  represented	  those	  who	  had	  conserved,	  regardless	  of	  how	  many	  actions	  they	  had	  reported.	  	  	  	   The	  researcher	  first	  tested	  for	  associations	  between	  demographic	  variables	  and	  conservation	  behavior.	  	  The	  results	  indicated	  a	  weak	  positive	  relationship	  between	  gender	  and	  conservation,	  and	  a	  weak	  positive	  relationship	  between	  household	  income	  and	  conservation	  (See	  Table	  5-­‐1).	  	  Past	  results	  for	  household	  income	  have	  been	  mixed,	  but	  this	  result	  supports	  the	  notion	  that	  wealthy	  households	  sometimes	  reduce	  consumption	  through	  increased	  access	  to	  costly	  water-­‐efficient	  products.	  	  	  Table	  5-­‐1.	  Gender	  and	  Race	  Decision	  and	  Decision	  to	  Conserve	  
	   Gender	   Race/Ethnicity	  
	   Value	  
Significance	  
(p)	   Value	  
Significance	  
(p)	  
Cramer's	  V	   0.19	   0.05*	   0.19	   0.52	  
Uncertainty	  
Coefficient	   0.05	   0.05*	   0.04	   0.61	  *	  =	  significant	  at	  the	  .05	  level	  **	  =	  significant	  at	  the	  .01	  level	  	  	   Of	  particular	  importance	  to	  this	  study	  was	  the	  influence	  of	  political	  views	  on	  conservation	  behavior,	  as	  the	  researcher	  wanted	  to	  investigate	  whether	  the	  dominant	  conservative	  political	  ideology	  of	  the	  region	  would	  lead	  to	  different	  results	  than	  past	  studies	  in	  the	  Western	  U.S.	  	  These	  results	  suggest	  that	  political	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ideology	  have	  no	  statistical	  association	  with	  the	  decision	  to	  conserve	  water	  in	  the	  study	  area	  (See	  Table	  5-­‐2).	  	  	  Table	  5-­‐2.	  Education,	  Income,	  and	  Politics	  and	  Decision	  to	  Conserve	  
	  
Education	   Income	   Political	  Views	  
	  
Value	   Significance	  (p)	   Value	  
Significance	  
(p)	   Value	  
Significance	  
(p)	  
Cramer's	  V	   0.18	   0.78	   0.35	   0.13	   0.21	   0.53	  
Uncertainty	  
Coefficient	   0.05	   0.70	   0.22	   0.04*	   0.10	   0.29	  *	  =	  significant	  at	  the	  .05	  level	  **	  =	  significant	  at	  the	  .01	  level	  	   There	  were	  no	  significant	  relationships	  between	  most	  of	  the	  measures	  of	  local	  water	  knowledge	  and	  the	  presence	  or	  absence	  of	  water	  conservation	  behavior	  (See	  Table	  5-­‐3).	  	  Researchers	  had	  predicted	  that	  members	  of	  local	  conservation	  and	  agricultural	  groups	  would	  report	  higher	  amounts	  of	  water	  conservation,	  because	  environmental	  group	  membership	  could	  be	  both	  an	  opportunity	  for	  knowledge	  exchange	  and	  an	  indication	  of	  environmental	  values.	  	  Researchers	  had	  also	  predicted	  a	  relationship	  between	  knowledge	  of	  local	  water	  pollution	  assessments	  because	  it	  could	  indicate	  a	  level	  of	  concern	  and	  familiarity	  with	  the	  condition	  of	  local	  water.	  	  Although	  the	  results	  indicated	  some	  familiarity	  with	  local	  assessments,	  many	  respondents	  reported	  having	  received	  and	  read	  their	  city’s	  water	  report.	  	  Thus,	  these	  participants	  had	  not	  sought	  out	  their	  reports,	  meaning	  that	  it	  likely	  indicates	  little	  about	  their	  general	  level	  of	  involvement	  with	  local	  water	  issues.	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Table	  5-­‐3.	  Local	  Knowledge	  and	  Decision	  to	  Conserve	  
	  
Conservation	  
Group	  	   Agricultural	  Group	  	   Pollution	  Measure	   Water	  Source	  
	   Value	  
Significance	  
(p)	   Value	  
Significance	  
(p)	   Value	  
Significance	  
(p)	   Value	  
Significance	  
(p)	  
Cramer's	  V	   0.07	   0.47	   0.07	   0.48	   0.12	   0.21	   0.00	   0.97	  
Uncertainty	  
Coefficient	   0.01	   0.49	   0.01	   0.34	   0.02	   0.17	   0.00	   0.97	  	   There	  was,	  however,	  a	  weak	  positive	  association	  between	  the	  level	  of	  familiarity	  with	  local	  water	  quality	  and	  conservation	  action,	  and	  a	  marginally	  significant	  association	  between	  familiarity	  with	  local	  water	  conservation	  policy	  and	  conservation	  action	  (See	  Table	  5-­‐4).	  	  These	  results	  support	  the	  researcher’s	  prediction	  that	  familiarity	  with	  local	  water	  policies	  would	  result	  in	  more	  conservation.	  	  	  Table	  5-­‐4.	  Familiarity	  with	  Policy	  and	  Decision	  to	  Conserve	  
	  






(p)	   Value	  
Significance	  
(p)	   Value	  
Significance	  
(p)	  
Cramer's	  V	   0.26	   0.21	   0.29	   0.11	   0.25	   0.16	  
Uncertainty	  
Coefficient	   0.12	   0.06	   0.14	   0.03*	   0.09	   0.12	  *	  =	  significant	  at	  the	  .05	  level	  **	  =	  significant	  at	  the	  .01	  level	  	  	   There	  was	  a	  moderate	  positive	  relationship	  between	  level	  of	  concern	  with	  the	  current	  availability	  of	  local	  water	  and	  conservation	  behavior	  (See	  Table	  5-­‐5).	  	  Survey	  respondents	  indicated	  overall	  high	  levels	  of	  concern	  regarding	  both	  local	  water	  quality	  and	  supply	  than	  the	  researcher	  had	  expected,	  which	  suggests	  there	  
	  73	  	  
might	  be	  a	  higher	  level	  of	  crisis	  than	  predicted.	  	  The	  relationship	  between	  concern	  over	  local	  water	  availability	  and	  conservation	  behavior	  affirms	  with	  past	  findings	  from	  the	  environmental	  psychology	  literature,	  which	  state	  that	  high	  levels	  of	  concern	  surrounding	  the	  state	  of	  local	  water	  can	  motivate	  water	  conservation	  behavior.	  	  	   Table	  5-­‐5.	  Local	  Water	  Concern	  and	  Decision	  to	  Conserve	  
	  




(p)	   Value	  
Significance	  
(p)	   Value	  
Significance	  
(p)	  
Cramer's	  V	   0.25	   0.26	   0.33	   0.05*	   0.21	   0.35	  
Uncertainty	  
Coefficient	   0.07	   0.33	   0.12	   0.07	   0.05	   0.37	  *	  =	  significant	  at	  the	  .05	  level	  **	  =	  significant	  at	  the	  .01	  level	  	   The	  researcher	  failed	  to	  find	  a	  significant	  relationship	  between	  the	  belief	  that	  it	  is	  important	  to	  protect	  local	  water	  resources	  and	  the	  decision	  whether	  or	  not	  to	  conserve	  water,	  which	  supports	  past	  findings	  in	  the	  environmental	  psychology	  literature	  that	  strong	  environmental	  beliefs	  do	  not	  always	  lead	  to	  environmental	  action.	  	  There	  was,	  however,	  a	  moderately	  positive	  relationship	  between	  the	  belief	  that	  individual	  actions	  can	  affect	  local	  water	  availability	  and	  the	  presence	  of	  conservation	  behavior,	  indicating	  that	  individuals	  with	  this	  belief	  might	  be	  more	  likely	  to	  conserve	  water	  (See	  Table	  5-­‐6).	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Table	  5-­‐6.	  Environmental	  Beliefs	  and	  Decision	  to	  Conserve	  
	  




(p)	   Value	  
Significance	  
(p)	   Value	  
Significance	  
(p)	  
Cramer's	  V	   0.19	   0.31	   0.29	   0.12	   0.34	   0.04*	  
Uncertainty	  
Coefficient	   0.04	   0.42	   0.09	   0.19	   0.13	   0.05*	  *	  =	  significant	  at	  the	  .05	  level	  **	  =	  significant	  at	  the	  .01	  level	  	  	   The	  results	  for	  place	  attachment	  differed	  for	  questions	  related	  to	  county	  of	  residence	  and	  questions	  related	  to	  Lake	  Keowee.	  	  The	  researcher	  failed	  to	  find	  a	  significant	  relationship	  between	  place	  attachment	  to	  the	  county	  and	  water	  conservation	  (See	  Table	  5-­‐7).	  	  For	  both	  Lake	  Keowee	  measures,	  however,	  there	  was	  an	  association	  with	  the	  decision	  to	  conserve	  water.	  	  For	  the	  belief	  that	  Lake	  Keowee	  is	  one	  of	  our	  region’s	  greatest	  assets,	  there	  was	  a	  moderately	  positive	  relationship	  with	  conservation	  behavior.	  	  For	  the	  reporting	  of	  a	  strong	  personal	  connection	  with	  Lake	  Keowee,	  there	  was	  also	  a	  moderately	  positive	  relationship	  with	  conservation	  behavior.	  	  These	  results	  suggest	  that	  residents’	  connection	  to	  their	  county	  may	  be	  insufficient	  to	  encourage	  conservation	  behavior,	  but	  that	  their	  connection	  to	  their	  county’s	  most	  visible	  water	  resource	  might	  be	  more	  closely	  related	  to	  their	  water	  conservation	  decision.	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Table	  5-­‐7.	  Place	  Attachment	  and	  Decision	  to	  Conserve	  
	  






(p)	   Value	  
Significance	  
(p)	   Value	  
Significance	  
(p)	  
Cramer's	  V	   0.20	   0.69	   0.40	   0.01**	   0.33	   0.05*	  
Uncertainty	  
Coefficient	   0.07	   0.50	   0.18	   0.02*	   0.16	   0.03*	  *	  =	  significant	  at	  the	  .05	  level	  **	  =	  significant	  at	  the	  .01	  level	  	  
5.2	  Influences	  on	  the	  Number	  of	  Conservation	  Behaviors	  Taken	  For	  the	  next	  analysis,	  the	  researcher	  used	  the	  same	  variable	  that	  displayed	  the	  number	  reported	  conservation	  behaviors	  for	  each	  respondent.	  	  He	  split	  the	  dataset	  to	  exclude	  respondents	  that	  had	  not	  reported	  any	  conservation	  behavior.	  	  While	  the	  first	  analysis	  sought	  to	  answer	  which	  variables	  were	  associated	  with	  the	  decision	  about	  whether	  or	  not	  to	  conserve	  water,	  this	  analysis	  determined	  if	  certain	  variables	  were	  associated	  with	  greater	  numbers	  of	  conservation	  behaviors.	  	  This	  approach	  allowed	  the	  researcher	  to	  determine	  the	  factors	  associated	  with	  reported	  conservation	  behavior	  in	  the	  survey	  sample.	  	  For	  respondents	  that	  had	  engaged	  in	  at	  least	  one	  of	  the	  listed	  behaviors,	  the	  mean	  was	  3.02	  (out	  of	  11)	  and	  the	  standard	  deviation	  was	  1.5.	  	  	  	   First,	  the	  researcher	  tested	  for	  statistical	  associations	  between	  demographic	  variables	  and	  the	  number	  of	  reported	  water	  conservation	  behaviors.	  	  There	  were	  no	  statistically	  significant	  relationships	  between	  any	  of	  the	  demographic	  variables	  and	  the	  number	  of	  reported	  conservation	  actions	  (See	  Tables	  5-­‐8	  and	  5-­‐9).	  	  Thus,	  although	  household	  income	  and	  gender	  were	  associated	  with	  the	  decision	  whether	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or	  not	  to	  conserve	  water,	  they	  were	  not	  associated	  with	  the	  number	  of	  behaviors.	  	  For	  both	  the	  first	  and	  the	  second	  analysis,	  there	  was	  no	  relationship	  between	  political	  ideology	  and	  water	  conservation	  behavior,	  suggesting	  that	  political	  ideology	  does	  not	  cause	  survey	  respondents	  to	  respond	  differently	  to	  motivating	  factors	  than	  respondents	  in	  past	  studies.	  	  	  Table	  5-­‐8.	  Education,	  Income,	  and	  Politics	  and	  Number	  of	  Behaviors	  
	  




(p)	   Value	  
Significance	  
(p)	   Value	  
Significance	  
(p)	  
Somer's	  d	   0.07	   0.44	   0.10	   0.24	   -­‐0.10	   0.29	  
Kendall's	  
tau	  b	   0.07	   0.44	   0.10	   0.24	   -­‐0.10	   0.29	  
Gamma	   0.08	   0.44	   0.12	   0.24	   -­‐0.13	   0.29	  	   Table	  5-­‐9.	  Gender	  and	  Race	  and	  Number	  of	  Behaviors	  
	  
Gender	   Race/Ethnicity	  
	  
Value	   Significance	  (p)	   Value	   Significance	  (p)	  
Lambda	   0.05	   0.43	   0.02	   0.56	  
Cramer's	  V	   0.27	   0.49	   0.21	   0.99	  
Uncertainty	  
Coefficient	   0.02	   0.44	   0.05	   0.99	  	  	   Similar	  to	  the	  first	  analysis,	  there	  was	  an	  overall	  lack	  of	  association	  between	  local	  water	  knowledge	  and	  level	  of	  conservation	  behavior.	  	  The	  only	  significant	  relationship	  occurred	  for	  the	  number	  of	  times	  respondents	  had	  checked	  their	  drought	  status	  in	  the	  previous	  year.	  	  For	  this	  question,	  there	  was	  a	  moderately	  positive	  relationship	  with	  the	  number	  of	  conservation	  behaviors,	  indicating	  that	  individuals	  who	  had	  checked	  their	  county’s	  official	  drought	  status	  more	  frequently	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were	  more	  likely	  to	  have	  engaged	  in	  a	  higher	  number	  of	  conservation	  actions	  (See	  Table	  5-­‐11).	  	   Table	  5-­‐10.	  Local	  Knowledge	  and	  Number	  of	  Behaviors	  
	  
Conservation	  
Group	  	   Agricultural	  Group	  	   Pollution	  Measure	   Water	  Source	  
	   Value	  
Significance	  
(p)	   Value	  
Significance	  
(p)	   Value	  
Significance	  
(p)	   Value	  
Significance	  
(p)	  
Cramer's	  V	   0.23	   0.68	   0.23	   0.68	   0.23	   0.70	   0.29	   0.35	  
Uncertainty	  
Coefficient	   0.02	   0.60	   0.02	   0.58	   0.02	   0.61	   0.03	   0.25	  	   Table	  5-­‐11.	  Familiarity	  with	  Policy	  and	  Number	  of	  Behaviors	  
	  
Conservation	  






(p)	   Value	  
Significance	  
(p)	   Value	  
Significance	  
(p)	  
Somer's	  d	   0.11	   0.26	   0.07	   0.44	   0.41	   0.00**	  
Kendall's	  
tau	  b	   0.10	   0.26	   0.07	   0.44	   0.37	   0.00**	  
Gamma	   0.13	   0.26	   0.09	   0.44	   0.50	   0.00**	  *	  =	  significant	  at	  the	  .05	  level	  **	  =	  significant	  at	  the	  .01	  level	  	  	   There	  were	  no	  statistically	  significant	  relationships	  between	  any	  of	  the	  measures	  of	  local	  water	  concern	  and	  the	  number	  of	  conservation	  actions	  (See	  Table	  5-­‐12).	  	  In	  the	  first	  analysis,	  concern	  with	  current	  availability	  was	  associated	  with	  the	  decision	  to	  conserve	  water,	  but	  the	  results	  of	  this	  subsequent	  analysis	  suggest	  that	  local	  water	  concern	  was	  not	  related	  to	  the	  number	  of	  conservation	  behaviors.	  	  	  Thus,	  concern	  for	  local	  water	  availability	  might	  be	  an	  important	  factor	  in	  influencing	  the	  decision	  to	  conserve,	  but	  once	  individuals	  have	  decided	  to	  conserve,	  their	  level	  of	  concern	  might	  not	  influence	  the	  number	  of	  conservation	  behaviors	  they	  adopt.	  	  This	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finding	  supported	  existing	  literature,	  which	  has	  found	  that	  local	  water	  concern	  sometimes	  motivates	  individuals	  to	  conserve,	  but	  they	  usually	  adopt	  a	  few	  convenient	  behaviors,	  rather	  than	  radically	  changing	  past	  behavior.	  	  	  	  Table	  5-­‐12.	  Local	  Water	  Concern	  and	  Number	  of	  Behaviors	  
	  




(p)	   Value	  
Significance	  
(p)	   Value	  
Significance	  
(p)	  
Somer's	  d	   0.05	   0.64	   0.12	   0.19	   0.14	   0.10	  
Kendall's	  
tau	  b	   0.05	   0.64	   0.11	   0.19	   0.13	   0.10	  
Gamma	   0.07	   0.64	   0.15	   0.19	   0.18	   0.10	  	  	   The	  belief	  in	  protecting	  the	  county’s	  water	  resources	  was	  the	  only	  measure	  of	  environmental	  beliefs	  that	  was	  associated	  with	  a	  greater	  number	  of	  conservation	  actions,	  as	  evidenced	  by	  the	  weak-­‐to-­‐moderate	  positive	  relationship	  between	  the	  two	  variables	  (See	  Table	  5-­‐13).	  	  Although	  this	  was	  not	  a	  significant	  factor	  in	  respondents’	  decision	  to	  conserve	  water,	  this	  belief	  might	  play	  a	  role	  in	  encouraging	  more	  behavioral	  changes	  in	  individuals	  that	  have	  already	  decided	  to	  conserve.	  	  	  Table	  5-­‐13.	  Environmental	  Beliefs	  and	  Number	  of	  Behaviors	  
	  




(p)	   Value	  
Significance	  
(p)	   Value	  
Significance	  
(p)	  
Somer's	  d	   0.29	   0.04*	   0.03	   0.77	   0.06	   0.55	  
Kendall's	  
tau	  b	   0.20	   0.04*	   0.03	   0.77	   0.06	   0.55	  
Gamma	   0.36	   0.04*	   0.04	   0.77	   0.07	   0.55	  *	  =	  significant	  at	  the	  .05	  level	  **	  =	  significant	  at	  the	  .01	  level	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Finally,	  the	  researcher	  tested	  for	  associations	  between	  respondents’	  place	  attachment	  and	  number	  of	  reported	  water	  conservation	  actions.	  	  In	  the	  first	  analysis,	  the	  Lake	  Keowee	  questions	  were	  significantly	  associated	  with	  the	  decision	  to	  conserve	  water,	  but	  neither	  the	  Lake	  Keowee,	  nor	  the	  county	  of	  residence	  questions	  were	  associated	  with	  a	  greater	  number	  of	  behaviors	  in	  the	  second	  analysis	  (See	  Table	  5-­‐14).	  	  	  	  	  Table	  5-­‐14.	  Place	  Attachment	  and	  Number	  of	  Behaviors	  
	  






(p)	   Value	  
Significance	  
(p)	   Value	  
Significance	  
(p)	  
Somer's	  d	   0.04	   0.64	   -­‐0.06	   0.48	   -­‐0.02	   0.82	  
Kendall's	  
tau	  b	   0.04	   0.64	   -­‐0.06	   0.48	   -­‐0.02	   0.82	  
Gamma	   0.05	   0.64	   -­‐0.09	   0.48	   -­‐0.02	   0.82	  	  
5.3	  Synthesis	  of	  Results	  	   These	  results	  show	  fewer	  relationships	  between	  the	  demographic	  variables	  and	  water	  conservation	  behavior	  than	  the	  researcher	  had	  predicted.	  	  Gender	  and	  household	  income	  were	  the	  only	  demographic	  variables	  statistically	  associated	  with	  the	  decision	  of	  whether	  or	  not	  to	  conserve	  water	  and	  none	  of	  these	  variables	  were	  associated	  with	  the	  number	  of	  conservation	  actions	  taken.	  	  Of	  particular	  importance	  to	  the	  research	  question	  was	  the	  effect	  of	  political	  ideology	  on	  water	  conservation	  action,	  but	  there	  were	  no	  statistical	  associations	  between	  the	  two	  variables	  in	  this	  study.	  	  This	  result	  suggests	  that	  politically	  conservative	  members	  of	  a	  community	  might	  be	  just	  as	  likely	  to	  engage	  in	  water	  conservation	  behavior	  as	  politically	  liberal	  members	  and	  refutes	  the	  idea	  that	  politically	  conservative	  communities,	  like	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Pickens	  and	  Oconee,	  might	  be	  inherently	  less	  likely	  to	  conserve	  based	  on	  their	  political	  ideology.	  	  	  	   There	  were	  also	  fewer	  relationships	  between	  local	  water	  knowledge	  and	  water	  conservation	  action	  than	  the	  researcher	  had	  predicted.	  	  Familiarity	  with	  local	  water	  quality	  policy	  was	  significantly	  associated	  with	  the	  decision	  to	  conserve	  water,	  while	  familiarity	  with	  local	  water	  conservation	  policy	  was	  only	  marginally	  associated.	  	  Taken	  together,	  these	  results	  provide	  some	  support	  to	  previous	  findings	  in	  the	  environmental	  psychology	  literature	  that	  local	  knowledge	  can	  play	  a	  role	  in	  encouraging	  conservation	  behavior	  (Kaiser,	  1999).	  	  Familiarity	  with	  the	  county’s	  official	  drought	  status	  was	  the	  only	  variable	  that	  was	  associated	  with	  the	  number	  of	  actions	  taken,	  however.	  	  The	  moderate	  strength	  of	  this	  relationship	  suggests	  that	  individuals	  who	  have	  engaged	  in	  more	  conservation	  behaviors	  are	  more	  likely	  to	  have	  checked	  their	  county’s	  drought	  status	  on	  a	  frequent	  basis.	  	  	  	   Of	  the	  measures	  of	  local	  water	  concern,	  only	  the	  concern	  about	  current	  water	  availability	  was	  statistically	  associated	  with	  the	  decision	  to	  conserve	  water.	  	  This	  moderately	  strong	  relationship	  supports	  past	  findings	  that	  perceptions	  of	  local	  water	  scarcity	  are	  an	  important	  factor	  in	  motivating	  water	  conservation,	  and	  supports	  the	  notion	  that	  planners	  can	  encourage	  conservation	  through	  public	  education	  efforts	  focused	  on	  local	  water	  supply	  (Spence	  et	  al.,	  2012;	  Scannell	  and	  Gifford,	  2013).	  	  None	  of	  the	  local	  water	  concern	  variables	  were	  associated	  with	  the	  number	  of	  conservation	  actions	  taken.	  	  The	  level	  of	  concern	  findings	  confirm	  past	  environmental	  psychology	  research,	  which	  has	  found	  that	  environmental	  concern	  sometimes,	  but	  not	  always,	  results	  in	  proenvironmental	  behavior.	  	  It	  also	  supports	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past	  findings	  because	  level	  of	  concern	  was	  associated	  with	  the	  decision	  to	  conserve,	  but	  it	  did	  not	  necessarily	  convince	  respondents	  to	  adopt	  a	  greater	  number	  of	  conservation	  behaviors.	  	  	  	   The	  belief	  that	  personal	  actions	  can	  affect	  local	  water	  availability	  was	  the	  only	  environmental	  belief	  that	  was	  associated	  with	  the	  decision	  to	  conserve	  water	  and	  the	  belief	  that	  it	  is	  important	  to	  protect	  the	  county’s	  natural	  resources	  was	  the	  only	  belief	  associated	  with	  the	  number	  of	  conservation	  actions.	  	  Similar	  to	  the	  relationships	  between	  level	  of	  concern	  and	  conservation,	  these	  results	  support	  the	  results	  of	  past	  studies	  that	  strong	  environmental	  beliefs	  sometimes	  translate	  into	  proenvironmental	  behavior	  (Lubbell,	  2002;	  Gatersleben,	  2002).	  	  Overall,	  levels	  of	  concern	  were	  high	  and	  environmental	  beliefs	  were	  strong,	  but	  these	  variables	  were	  inconsistently	  correlated	  with	  conservation	  behavior.	  	  	  	   For	  the	  measures	  of	  place	  attachment,	  there	  was	  no	  statistical	  association	  between	  place	  attachment	  to	  the	  county	  and	  the	  decision	  to	  conserve	  or	  the	  number	  of	  conservation	  actions.	  	  Place	  attachment	  to	  Lake	  Keowee,	  however,	  was	  associated	  with	  conservation.	  	  Respondents’	  belief	  that	  Lake	  Keowee	  was	  an	  important	  regional	  asset	  and	  their	  psychological	  connection	  to	  the	  lake	  both	  had	  a	  moderately	  strong	  relationship	  to	  the	  decision	  to	  conserve.	  	  This	  distinction	  between	  the	  lake	  and	  the	  county	  supports	  the	  researcher’s	  prediction	  that	  residents	  with	  a	  close	  psychological	  connection	  to	  the	  lake	  would	  be	  more	  motivated	  to	  conserve	  water.	  	  It	  also	  suggests	  that	  efforts	  to	  encourage	  local	  water	  conservation	  would	  benefit	  from	  evoking	  a	  connection	  to	  local	  water	  resources.	  	  Place	  attachment	  to	  Lake	  Keowee	  was	  not,	  however,	  associated	  with	  a	  higher	  number	  of	  conservation	  actions.	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5.4	  Policy	  Recommendations	  	   Future	  efforts	  to	  encourage	  water	  conservation	  in	  the	  Southeast	  should	  employ	  public	  education	  campaigns	  to	  gain	  the	  support	  of	  the	  community.	  	  According	  to	  past	  research	  (Kaiser,	  1999),	  environmental	  knowledge	  and	  values	  explain	  nearly	  half	  of	  an	  individual’s	  likelihood	  to	  conserve.	  	  Given	  that	  survey	  respondents	  reported	  generally	  low	  levels	  of	  local	  water	  knowledge,	  they	  might	  benefit	  from	  public	  education.	  	  Furthermore,	  public	  education	  was	  the	  highest	  rated	  policy	  option	  in	  the	  survey,	  and	  can	  be	  a	  way	  to	  garner	  community	  support	  before	  pursuing	  conservation	  measures.	  	  	  	   	  As	  indicated	  by	  the	  online	  responses,	  public	  education	  campaigns	  should	  be	  led	  by	  multiple	  stakeholders	  to	  reach	  different	  parts	  of	  the	  population	  and	  to	  increase	  their	  legitimacy	  by	  incorporating	  multiple	  sources	  of	  authority.	  	  Because	  of	  generally	  low	  involvement	  in	  local	  conservation	  and	  agricultural	  groups,	  these	  efforts	  should	  engage	  local	  organizations	  that	  are	  not	  directly	  related	  to	  environmental	  topics,	  such	  as	  church	  or	  volunteer	  groups.	  	  Based	  on	  past	  literature,	  public	  education	  campaigns	  are	  most	  successful	  when	  they	  frame	  issues	  in	  a	  local,	  rather	  than	  global	  context	  (Scannell	  and	  Gifford,	  2013)	  and	  when	  they	  decrease	  the	  perceived	  costs	  and	  increase	  the	  perceived	  benefits	  of	  a	  policy	  (Steg,	  2008).	  	  These	  past	  findings	  about	  effective	  forms	  of	  public	  education	  are	  supported	  by	  this	  study’s	  results,	  in	  which	  local	  water	  concern	  was	  significantly	  associated	  with	  the	  decision	  to	  conserve	  water.	  	  Planners	  and	  utilities	  can	  work	  together	  to	  communicate	  that	  the	  region’s	  current	  water	  usage	  is	  unsustainable	  and	  to	  propose	  methods	  by	  which	  the	  community	  can	  avoid	  a	  looming	  shortage.	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   Survey	  respondents	  listed	  the	  environment	  as	  the	  most	  importance	  influence	  on	  their	  decision	  to	  conserve	  water	  and	  place	  attachment	  to	  Lake	  Keowee	  was	  significantly	  associated	  with	  the	  decision	  to	  conserve	  water.	  	  This	  result	  suggests	  that	  planners	  can	  increase	  public	  support	  of	  conservation	  initiatives	  by	  emphasizing	  the	  ways	  that	  residents	  can	  benefit	  their	  local	  water	  resources	  by	  shifting	  their	  behavior.	  	  As	  a	  first	  step,	  education	  campaigns	  could	  provide	  information	  to	  local	  builders	  and	  homeowners	  about	  the	  EPA’s	  WaterSense	  program.	  	  Planners	  might	  also	  be	  able	  to	  cooperate	  with	  local	  utilities	  to	  provide	  a	  subsidy	  for	  water-­‐efficient	  products	  and	  encourage	  their	  implementation	  (a	  policy	  option	  that	  was	  supported	  by	  53%	  of	  survey	  respondents).	  	  Although	  these	  were	  the	  most	  common	  water	  conservation	  actions	  among	  respondents,	  a	  significant	  percentage	  of	  respondents	  had	  not	  yet	  purchased	  these	  products,	  suggesting	  this	  could	  be	  a	  straightforward	  way	  to	  reduce	  demand.	  	  	  	   Past	  research	  has	  demonstrated	  that	  public	  education	  alone	  is	  not	  likely	  to	  produce	  substantial	  long-­‐term	  reductions	  in	  water	  demand	  (Inman	  and	  Jeffrey,	  2006).	  	  Given	  this	  knowledge,	  planners	  need	  to	  explore	  regulatory	  options	  for	  reducing	  water	  demand.	  	  Survey	  responses	  indicated	  that	  residents	  were	  concerned	  about	  their	  natural	  water	  resources	  and	  motivated	  to	  protect	  them,	  but	  these	  factors	  did	  not	  always	  translate	  into	  conservation	  behavior.	  	  Built	  form	  regulations	  could	  have	  a	  long-­‐term	  impact	  on	  local	  water	  use	  and	  complement	  individual	  decisions	  to	  conserve	  water.	  	  Planners	  would	  need	  to	  rely	  on	  extensive	  community	  involvement	  throughout	  this	  process	  to	  solicit	  their	  input	  and	  build	  support	  for	  their	  implementation.	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Half	  of	  survey	  respondents	  indicated	  their	  support	  for	  building	  codes	  to	  encourage	  water-­‐efficiency,	  and	  nearly	  40%	  of	  respondents	  indicated	  support	  for	  native	  planting	  and	  stormwater	  regulations.	  	  In	  addition,	  respondents	  reported	  overall	  high	  levels	  of	  proenvironmental	  beliefs	  and	  concern	  for	  local	  water	  conditions,	  and	  online	  responses	  indicated	  an	  openness	  to	  more	  governmental	  intervention,	  as	  long	  as	  the	  efforts	  were	  transparent	  and	  closely	  tied	  to	  local	  environmental	  goals.	  	  With	  the	  right	  amount	  of	  community	  participation	  and	  a	  clear	  explanation	  of	  the	  numerous	  environmental	  benefits	  of	  these	  policies,	  planners	  can	  implement	  proactive	  water	  conservation	  measures	  in	  the	  Southeast.	  	  	  
VI.	  CONCLUSION	  The	  purpose	  of	  this	  research	  was	  to	  measure	  the	  relevant	  factors	  that	  influence	  water	  conservation	  in	  politically	  conservative	  communities	  without	  a	  prolonged	  water	  crisis.	  	  Using	  variables	  from	  the	  environmental	  psychology	  and	  water	  demand	  management	  literatures,	  the	  researcher	  surveyed	  a	  sample	  of	  homeowners	  from	  Pickens	  and	  Oconee	  counties	  to	  determine	  if	  the	  variables	  motivated	  conservation	  behavior	  in	  the	  same	  way	  in	  this	  context.	  	  	  In	  general,	  there	  were	  more	  correlations	  between	  the	  survey	  variables	  and	  the	  decision	  to	  conserve	  water	  than	  with	  the	  number	  of	  conservation	  actions.	  	  Although	  results	  were	  mixed,	  they	  provide	  some	  support	  that	  local	  water	  knowledge,	  local	  water	  concern,	  environmental	  beliefs,	  and	  place	  attachment	  to	  Lake	  Keowee	  are	  all	  related	  to	  the	  decision	  to	  conserve	  water	  in	  the	  study	  area.	  	  Contrary	  to	  past	  findings	  that	  a	  conservative	  political	  ideology	  was	  inversely	  related	  to	  the	  adoption	  of	  conservation	  behaviors	  (Gromet	  et	  al.,	  2013),	  this	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research	  found	  no	  association	  between	  political	  ideology	  and	  water	  conservation	  behavior,	  which	  contravenes	  the	  author’s	  prediction	  that	  the	  relevance	  of	  Western	  conservation	  policies	  would	  be	  limited	  by	  the	  region’s	  dominant	  conservative	  beliefs.	  	  Local	  water	  knowledge	  was	  inconsistently	  associated	  with	  conservation	  behavior,	  with	  the	  results	  revealing	  a	  relationship	  between	  familiarity	  with	  local	  policy	  and	  the	  decision	  to	  conserve,	  but	  no	  effects	  of	  agricultural	  or	  conservation	  group	  membership.	  	  Environmental	  beliefs	  were	  also	  inconsistently	  associated	  with	  the	  decision	  to	  conserve,	  supporting	  past	  research	  that	  environmental	  knowledge	  and	  values	  sometimes	  result	  in	  conservation	  behavior	  (Lubbell,	  2002;	  Gatersleben,	  2002).	  	  	  Respondents	  reported	  higher	  levels	  of	  local	  water	  concern	  than	  the	  researcher	  had	  predicted,	  but	  only	  the	  concern	  about	  current	  water	  availability	  was	  associated	  with	  the	  decision	  to	  conserve.	  	  The	  association	  was	  moderately	  strong,	  confirming	  past	  research	  that	  individuals	  are	  more	  likely	  to	  change	  their	  behavior	  when	  faced	  with	  an	  immediate	  sense	  of	  crisis	  (Scannell	  and	  Gifford,	  2013).	  	  The	  results	  revealed	  significant	  associations	  between	  place	  attachment	  to	  Lake	  Keowee	  and	  the	  decision	  to	  conserve,	  but	  none	  between	  attachment	  to	  the	  county	  of	  residence	  and	  conservation	  behavior.	  	  This	  finding	  supports	  past	  research	  that	  place	  attachment	  to	  a	  local	  natural	  resource	  encourages	  conservation	  behavior	  (Vaske	  and	  Kobrin,	  2001).	  	  	  Overall,	  the	  survey	  results	  demonstrated	  that,	  in	  some	  cases,	  factors	  from	  the	  Western	  U.S	  remain	  important	  in	  the	  Southeastern	  context,	  despite	  the	  political	  and	  climatological	  differences	  that	  exist.	  	  Based	  on	  this	  information,	  water	  conservation	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policy	  in	  the	  Southeast	  might	  benefit	  from	  following	  some	  of	  the	  successful	  precedents	  set	  in	  the	  West.	  	  	  The	  results	  of	  this	  research	  were	  preliminary	  in	  nature,	  relying	  on	  descriptive	  analyses	  to	  suggest	  relationships	  between	  variables.	  	  Although	  it	  was	  outside	  the	  scope	  of	  this	  study,	  future	  research	  should	  use	  these	  results	  as	  a	  point	  of	  reference	  to	  conduct	  more	  focused	  analysis	  that	  uncovers	  predictive	  relationships	  among	  variables.	  	  Future	  efforts	  should	  make	  a	  concerted	  effort	  to	  include	  a	  more	  representative	  sample	  from	  the	  study	  area,	  as	  this	  would	  make	  its	  results	  more	  generalizable	  to	  the	  broader	  population	  in	  the	  Southeast.	  	  The	  research	  could	  also	  be	  replicated	  in	  other	  parts	  of	  South	  Carolina	  to	  see	  if	  water	  conservation	  differs	  along	  the	  coast,	  for	  example,	  or	  in	  a	  part	  of	  the	  state	  that	  doesn’t	  have	  visible	  water	  resources	  like	  Lake	  Keowee.	  	  Residents	  in	  these	  parts	  of	  the	  state	  would	  have	  relatively	  similar	  political	  beliefs,	  and	  the	  same	  level	  of	  water	  availability,	  as	  Pickens	  and	  Oconee	  residents,	  but	  their	  relationship	  to	  local	  water	  might	  differ,	  resulting	  in	  different	  conservation	  behaviors.	  	  	  This	  study	  has	  supported	  previous	  research	  conducted	  in	  the	  West	  by	  finding	  that	  local	  water	  knowledge,	  water	  concern,	  place	  attachment,	  and	  environmental	  beliefs	  can	  all	  influence	  water	  conservation	  behavior.	  	  These	  factors	  do	  not	  always	  result	  in	  conservation	  behavior	  and	  they	  are	  less	  effective	  at	  increasing	  individuals’	  number	  of	  conservation	  actions	  after	  they	  have	  decided	  to	  conserve,	  which	  supports	  past	  findings	  that	  individual	  characteristics	  have	  the	  biggest	  influence	  on	  the	  adoption	  of	  convenient	  conservation	  behaviors	  (Gatersleben,	  2002).	  	  The	  findings	  of	  this	  research	  suggest	  that	  it	  is	  possible	  for	  planners	  to	  encourage	  water	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APPENDIX	  A:	  Survey	  Administration	  	  	  Survey	  Set-­‐Up	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  Response	  Rate	  by	  Survey	  Site	  







Survey	  Responses	  by	  Location	  
Flea	  Market	  Ingles	  Library	  Kmart	  City	  Hall	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APPENDIX	  B:	  Demographic	  Information	  Oconee	  Gender	  
	  
Sample	   Entire	  Population	  
%	  Female	   58.8%	   50.8%	  
%	  Male	   41.2%	   49.2%	  
	   	  
Source:	  ACS	  2013	  	  Oconee	  Race	  and	  Ethnicity	  
	  
Sample	   Entire	  Population	  
Am	  Indian/Alaskan	   2.2%	   0.1%	  
Asian	   0.0%	   0.5%	  
Black/Af	  American	   2.2%	   7.5%	  
Hispanic/Latino	   2.2%	   4.6%	  
Hawaiian/Pac.	  
Island.	   0.0%	   0.0%	  
White	   93.5%	   88.8%	  
	   	  
Source:	  ACS	  2013	  	  	  Oconee	  Educational	  Attainment	  
	  
Sample	   Entire	  Population	  
Junior	  or	  less	   4.1%	   5.9%	  
Some	  HS	   6.1%	   12.3%	  
High	  School	   10.2%	   31.9%	  
Some	  College	   16.3%	   17.7%	  
2-­‐year	   22.4%	   8.0%	  
4-­‐year	   16.3%	   15.0%	  
Post-­‐grad	   24.5%	   9.1%	  
Don't	  Know	   0.0%	   0.0%	  
HS	  Grad	  Rate	   89.80%	   83.10%	  
	   	  
Source:	  ACS	  2013	  	  Oconee	  Median	  Household	  Income	  
	  
Sample	   Entire	  Population	  
Median	  HH	  Income	   $40,000-­‐59,999	   $41,394	  
	   	  
Source:	  ACS	  2013	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Oconee	  Votes	  2012	  Presidential	  Race	  
Political	  Party	   Percent	  of	  Vote	  
Republican	   70.50%	  
Democrat	   27.90%	  
Libertarian	   1.00%	  
Constitution	   0.40%	  
Green	   0.30%	  
	  
Source:	  Politico	  	  	  Oconee	  Sample	  Political	  Ideology	  
	  
Percent	  of	  Sample	  
Don't	  Know	   4.3%	  
Very	  Conservative	   10.9%	  
Conservative	   21.7%	  
Moderate	   23.9%	  
Somewhat	  Liberal	   23.9%	  
Very	  Liberal	   15.2%	  	  Pickens	  Gender	  
	  
Sample	   Entire	  Population	  
%	  Female	   65.4%	   50.1%	  
%	  Male	   34.6%	   49.9%	  
	   	  





Am	  Indian/Alaskan	   8.3%	   0.4%	  
Asian	   0.0%	   1.6%	  
Black/Af	  American	   2.1%	   6.4%	  
Hispanic/Latino	   2.1%	   3.2%	  
Hawaiian/Pac.	  Island.	   2.1%	   0.1%	  
White	   85.4%	   88.7%	  
	   	  
Source:	  ACS	  2013	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Pickens	  Educational	  Attainment	  
	  
Sample	   Entire	  Population	  
Junior	  or	  less	   0.0%	   6.2%	  
Some	  HS	   0.0%	   11.6%	  
High	  School	   18.8%	   30.2%	  
Some	  College	   22.9%	   19.3%	  
2-­‐year	   25.0%	   9.8%	  
4-­‐year	   18.8%	   13.6%	  
Post-­‐grad	   14.6%	   9.4%	  
Don't	  Know	   0.0%	   0.0%	  
HS	  Grad	  Rate	   100.0%	   82.2%	  
	   	  
Source:	  2013	  ACS	  	  Pickens	  Median	  Household	  Income	  
	  
Sample	   Entire	  Population	  
Median	  HH	  Income	   $40,000-­‐59,999	   $41,788	  
	   	  




Republican	   73.50%	  
Democrat	   24.50%	  
Libertarian	   1.20%	  
Constitution	   0.40%	  
Green	   0.40%	  
	  
Source:	  Politico	  	  Pickens	  Sample	  Political	  Ideology	  
	  
Percent	  of	  Sample	  
Don't	  Know	   4.3%	  
Very	  Conservative	   38.3%	  
Conservative	   19.1%	  
Moderate	   23.4%	  
Somewhat	  Liberal	   10.6%	  
Very	  Liberal	   4.3%	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Oconee	  Survey	  Sites	  Gender	  
	  
Kmart	   Library	   City	  Hall	   Entire	  Population	  
%	  Female	   60.9%	   62.5%	   50.0%	   50.8%	  
%	  Male	   39.1%	   37.5%	   50.0%	   49.2%	  
	   	   	   	  
Source:	  ACS	  2013	  	  Oconee	  Survey	  Sites	  Race	  and	  Ethnicity	  
	  
Kmart	   Library	   City	  Hall	   Entire	  Population	  
Am	  Indian/Alaskan	   4.8%	   0.0%	   0.0%	   0.1%	  
Asian	   0.0%	   0.0%	   0.0%	   0.5%	  
Black/Af	  American	   4.8%	   0.0%	   0.0%	   7.5%	  
Hispanic/Latino	   0.0%	   4.8%	   0.0%	   4.6%	  
Hawaiian/Pac.	  
Island.	   0.0%	   0.0%	   0.0%	   0.0%	  
White	   90.5%	   95.2%	   100.0%	   88.8%	  
	   	   	   	  
Source:	  ACS	  2013	  	  Oconee	  Survey	  Sites	  Educational	  Attainment	  
	  
Kmart	   Library	   City	  Hall	  
Entire	  
Population	  
Junior	  or	  less	   4.5%	   4.2%	   0.0%	   5.9%	  
Some	  HS	   13.6%	   0.0%	   0.0%	   12.3%	  
High	  School	   13.6%	   8.3%	   0.0%	   31.9%	  
Some	  College	   13.6%	   16.7%	   33.3%	   17.7%	  
2-­‐year	   27.3%	   16.7%	   33.3%	   8.0%	  
4-­‐year	   18.3%	   16.7%	   0.0%	   15.0%	  
Post-­‐grad	   9.1%	   37.5%	   33.3%	   9.1%	  
Don't	  Know	   0.0%	   0.0%	   0.0%	   0.0%	  
HS	  Grad	  Rate	   81.90%	   95.80%	   100%	   83.10%	  
	   	   	   	  
Source:	  ACS	  2013	  	  Oconee	  Survey	  Sites	  Median	  Household	  Income	  
	  










60,000	   $41,394	  
	   	   	   	  
Source:	  ACS	  2013	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  Oconee	  Survey	  Sites	  Political	  Ideology	  
	  
Kmart	   Library	   City	  Hall	  
Oconee	  
County	  
Don't	  Know	   10.5%	   0.0%	   0.0%	   4.3%	  
Very	  
Conservative	   5.3%	   16.7%	   0.0%	   10.9%	  
Conservative	   21.1%	   16.7%	   66.7%	   21.7%	  
Moderate	   31.6%	   16.7%	   33.3%	   23.9%	  
Somewhat	  
Liberal	   15.8%	   33.3%	   0.0%	   23.9%	  
Very	  Liberal	   15.8%	   16.7%	   0.0%	   15.2%	  	  Pickens	  Survey	  Sites	  Gender	  
	  
Ingles	   Flea	  Market	   Entire	  Population	  
%	  Female	   69.0%	   50.0%	   50.1%	  
%	  Male	   31.0%	   50.0%	   49.9%	  
	   	   	  
Source:	  ACS	  2013	  	  	  Pickens	  Survey	  Sites	  Race	  and	  Ethnicity	  
	  
Ingles	   Flea	  Market	   Entire	  Population	  
Am	  Indian/Alaskan	   7.7%	   6.7%	   0.4%	  
Asian	   0.0%	   0.0%	   1.6%	  
Black/Af	  American	   3.8%	   0.0%	   6.4%	  
Hispanic/Latino	   3.8%	   0.0%	   3.2%	  
Hawaiian/Pac.	  Island.	   3.8%	   0.0%	   0.1%	  
White	   80.8%	   93.3%	   88.7%	  
	   	   	  
Source:	  ACS	  2013	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Market	   Entire	  Population	  
Junior	  or	  less	   0.0%	   0.0%	   6.2%	  
Some	  HS	   0.0%	   0.0%	   11.6%	  
High	  School	   23.1%	   20.0%	   30.2%	  
Some	  College	   19.2%	   26.7%	   19.3%	  
2-­‐year	   19.2%	   40.0%	   9.8%	  
4-­‐year	   23.1%	   13.3%	   13.6%	  
Post-­‐grad	   15.4%	   0.0%	   9.4%	  
Don't	  Know	   0.0%	   0.0%	   0.0%	  
HS	  Grad	  Rate	   100%	   100%	   82.20%	  
	   	   	  
Source:	  ACS	  2013	  	  Pickens	  Survey	  Sites	  Median	  Household	  Income	  
	  




59,999	   $40,000-­‐59,999	   $41,788	  
	   	   	  
Source:	  ACS	  2013	  	  Pickens	  Survey	  Sites	  Political	  Ideology	  
	  
Ingles	   Flea	  Market	   Pickens	  County	  
Don't	  Know	   3.8%	   6.7%	   4.3%	  
Very	  Conservative	   30.8%	   73.3%	   38.3%	  
Conservative	   15.4%	   20.0%	   19.1%	  
Moderate	   26.9%	   0.0%	   23.4%	  
Somewhat	  Liberal	   15.4%	   0.0%	   10.6%	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APPENDIX	  D:	  Online	  Survey	  Questions	  




Addressed?	   Comments	  
Water	  Supply	  
No	   "People	  in	  my	  community	  think	  water	  will	  last	  forever…and	  only	  
get	  concerned	  once	  it	  reaches	  drought	  stage.	  
	  	   "Future	  sources	  of	  water"	  
Water	  Quality	  
No	   "Fluoride	  is	  a	  poison"	  
No	   "Taste.	  Hard	  Water.	  Low	  Pressure."	  
No	  
"Probably	  pollution.	  And	  to	  be	  honest,	  I	  don't	  know	  if	  it's	  being	  
addressed	  in	  my	  community.	  I	  have	  no	  recollection	  of	  seeing	  or	  
hearing	  advertising	  to	  raise	  awareness	  or	  address	  specific	  
contamination	  issues.	  	  It	  may	  be	  that	  shortage	  of	  water	  is	  a	  more	  
pervasive	  problem	  but	  it's	  difficult	  to	  identify	  or	  easier	  to	  ignore."	  
No	  
"One	  that	  doesn't	  get	  talked	  about	  much	  is	  the	  sedimentation	  of	  
creeks	  and	  rivers	  by	  eroding	  gravel	  roads…roads	  are	  regraded	  and	  
more	  gravel	  put	  down,	  because	  that	  is	  cheaper	  to	  maintain."	  
Watershed	  





"Awareness,	  cooperation,	  and	  implementation	  of	  standards	  that	  
are	  currently	  in	  place.	  Revisions	  and	  additional	  standards	  
addressing	  current	  problems	  that	  could	  improve	  the	  quality	  of	  the	  




Who	  is	  best	  suited?	   Why?	  
Local	  government,	  
news	  agencies,	  &	  
utilities	  
"Everyone	  is	  different	  and	  will	  believe	  a	  different	  source	  of	  information.	  I	  
feel	  that	  water	  issues	  need	  to	  be	  addressed	  by	  many	  sources	  so	  the	  general	  
public	  will	  understand	  the	  seriousness	  of	  the	  situation."	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Non-­‐profits	  &	  local	  
government	  
"Ideally,	  I	  would	  expect	  individuals	  to	  come	  together	  to	  form	  non-­‐profits	  
that	  will	  serve	  to	  bring	  issues	  to	  the	  attention	  of	  local	  government,	  which	  
can	  then	  create	  good	  policies	  and	  hold	  the	  entire	  community	  accountable	  
for	  complying	  with	  said	  policies.	  Unfortunately,	  I	  don't	  see	  the	  business	  
community	  addressing	  local	  water	  issues.	  	  They	  almost	  seem	  to	  be	  outside	  
the	  system."	  
"Local	  governments	  or	  municipal	  organizations	  are	  best	  suited	  to	  address	  
water	  problems	  because	  their	  jurisdiction	  spans	  property	  lines.	  	  However,	  
non-­‐profits	  can	  play	  a	  vital	  role	  in	  identifying	  problems.	  	  Municipalities	  with	  
shrinking	  budgets,	  must	  respond	  to	  the	  "squeeky	  wheel"	  problems	  and	  may	  
not	  have	  the	  time	  to	  be	  proactive."	  
Local	  government	  
	  Individuals	   	  
Water	  company	   	  
All	  of	  the	  above	  
"If	  we	  do	  not	  work	  together,	  we	  will	  not	  be	  prepared	  for	  the	  future."	  
“It	  takes	  a	  unified	  effort	  to	  solve	  any	  issue."	  
	  
	  “Outside	  of	  the	  residential	  sector,	  what	  kind	  of	  uses	  do	  you	  think	  place	  the	  most	  demand	  on	  your	  county’s	  water	  supply?	  (For	  example:	  commercial	  sector,	  agriculture,	  etc.)	  Please	  explain.”	  
	  
Sector	   Comments	  
Commercial	  
"I	  believe	  the	  commercial	  sector	  places	  a	  huge	  demand.	  Because	  the	  agriculture	  is	  
dwindling	  and	  people	  assume	  agriculture	  uses	  the	  most	  and	  dismiss	  the	  
commercial	  sector."	  
"Any	  operative	  business	  in	  general"	  
Agriculture	  
"Numerous	  chicken	  growing	  facilities	  local	  chicken	  houses"	  
"I	  live	  in	  a	  primarily	  agricultural	  area"	  
	  	  
Industry	  
"Agriculture	  uses	  a	  lot	  of	  water,	  but	  I	  believe	  that	  much	  of	  that	  is	  sourced	  from	  
surface	  water	  streams	  or	  wells.	  Industry	  must	  use	  a	  lot	  of	  water,	  pumped	  in	  from	  
municipal	  infrastructure."	  
Residential	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"My	  perception	  is	  that	  the	  residential	  sector	  (especially	  when	  power-­‐generating	  
utilities	  are	  included)	  stresses	  the	  water	  supply	  so	  far	  beyond	  other	  issues	  in	  this	  
county.	  	  I	  don't	  notice	  a	  great	  deal	  of	  farming	  activity	  that	  would	  lead	  to	  run-­‐off	  
contamination	  so	  I	  would	  guess	  that	  the	  commercial	  sector	  is	  probably	  the	  
greatest	  demand	  after	  residential."	  
	  “Would	  you	  pay	  more	  money	  for	  your	  water	  in	  order	  to	  fund	  local	  water	  conservation	  initiatives?	  If	  yes,	  how	  many	  more	  dollars	  per	  month?”	  	  
Pay	  more?	   How	  much	  per	  month?	   Comments	  
No	   	  	   	  	  
Yes	  
$10	  	   	  	  
$3	  	   "I	  would	  pay	  $3	  per	  month,	  or	  some	  reasonable	  per	  gallon	  rate."	  
$5	  	   	  	  
	  	  
"Yes,	  dependent	  upon	  a	  bi-­‐monthly	  report	  enclosing	  initiatives	  taken	  
and	  overall	  effectiveness	  of	  these	  initiatives.	  I	  would	  not	  disclose	  a	  
dollar	  amount	  without	  first	  knowing	  the	  initiatives."	  
$20	  	  
"It	  depends	  on	  what	  is	  meant	  by	  initiatives…I	  don't	  currently	  pay	  for	  
my	  water.	  I	  would	  be	  willing	  to	  make	  donations	  to	  support	  water	  
conservation	  to	  assist	  the	  natural	  environment	  but	  not	  to	  support	  a	  
reallocation	  of	  water	  assets,	  say	  from	  industry	  to	  recreation	  or	  
agriculture	  to	  residential.	  Probably	  up	  to	  $20	  per	  month	  if	  it	  came	  out	  
of	  pay	  or	  were	  part	  of	  my	  state	  taxes	  as	  a	  use	  tax	  or	  something"	  
	  	  
"I	  have	  a	  well	  so	  it	  would	  have	  to	  be	  through	  something	  other	  than	  a	  
water	  bill	  -­‐	  maybe	  a	  surcharge	  on	  the	  permit	  -­‐	  amount	  depends	  upon	  
whether	  it	  is	  a	  one	  time	  charge	  or	  a	  recurring	  charge."	  
	  	  
"I	  already	  pay	  too	  much	  for	  my	  water.	  My	  water	  is	  a	  flat	  rate	  of	  $70	  
per	  month	  from	  an	  out	  of	  state	  agency	  called	  TESI.	  Any	  my	  wife	  and	  I	  
use	  very	  little	  water.	  When	  we	  lived	  in	  a	  different	  county	  our	  water	  
was	  metered	  and	  we	  rarely	  had	  a	  bill	  more	  than	  $30.	  If	  my	  water	  were	  
metered	  I'd	  be	  willing	  to	  pay	  more."	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“Would	  you	  pay	  more	  for	  your	  water	  in	  order	  to	  fund	  local	  water	  quality	  initiatives?	  If	  yes,	  how	  many	  more	  dollars	  per	  month?”	  	  
Pay	  More?	   How	  much	  more?	   Comments	  
Yes	  
$10	  	   	  	  
$20	  	  
"Same	  premise	  and	  amount	  ($20	  
toward	  all	  water	  issues)	  as	  above"	  
$5	  	   	  	  
	  	   "Yes,	  as	  stated	  in	  question	  4."	  
	  	   "Yes,	  see	  above."	  
	  	   "Refer	  to	  answer	  #4"	  
	  	   	  	  	  “Are	  there	  other	  topics	  related	  to	  water	  use	  in	  your	  county	  that	  were	  not	  covered	  in	  this	  survey?	  Please	  list	  them.”	  	  
Other	  important	  
issues?	   Comments	  
Yes	  
"The	  lake	  of	  the	  Army	  Corps	  of	  Engineers	  to	  address	  algae	  issues	  in	  Lake	  
Hartwell	  in	  a	  timely	  manner	  resulting	  in	  lost	  revenue	  and	  substandard	  
quality	  water."	  
"Iron	  in	  the	  water	  is	  rotting	  copper	  pipes."	  
"City	  and	  county	  facilities,	  not	  always	  office	  spaces,	  should	  be	  required	  
to	  use	  best	  practices	  for	  their	  landscaping.	  One	  example,	  watering	  lawns	  
early	  in	  the	  morning	  (1-­‐3am)	  to	  improve	  the	  effectiveness	  and	  decrease	  
evaporation	  of	  this	  water	  before	  it	  has	  served	  its	  purpose."	  
No	  
"No,	  job	  well	  done."	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APPENDIX	  E:	  Paper	  Survey	  Format	  
	  
	  
A	  Survey	  of	  Water	  Use	  in	  















	   	  	  Your	  participation	  in	  this	  research	  will	  contribute	  to	  a	  better	  understanding	  of	  water	  use	  in	  your	  community.	  	  It	  will	  take	  about	  five	  minutes	  of	  your	  time.	  	  Please	  respond	  to	  the	  following	  questions	  to	  the	  best	  of	  your	  ability.	  	  
	  Background	  Information:	  	  
Are	  you	  a	  member	  of	  any	  conservation	  or	  environmental	  groups?	  	  
	   _________	  Yes	  _________	  	  No	  	   If	  yes,	  please	  list:	  ___________________________________________________________________	  	  
Are	  you	  a	  member	  of	  any	  farming	  or	  agriculture	  groups?	  	  
	   _________	  Yes	  	   _________	  No	  	   If	  yes,	  please	  list:	  ____________________________________________________________________	  
	  
Have	  you	  attended	  any	  meetings	  in	  the	  past	  year	  about	  local	  water	  issues?	  	  	  _________	  Yes	  	   _________	  No	  	   If	  yes,	  please	  list:	  ____________________________________________________________________	  	  
The	  following	  section	  includes	  statements	  related	  to	  water	  use	  in	  
Pickens/Oconee	  Counties.	  	  Please	  circle	  the	  response	  that	  best	  fits	  your	  
opinion	  for	  each	  statement.	  
	  
Water	  Quality	  and	  Quantity	  Awareness	  within	  your	  county:	  	  
	  
It	  is	  important	  to	  protect	  my	  county’s	  water	  resources.	  Strongly	  Disagree	  	  	  	  	  	  	  	  	  	  Disagree	  	  	  	  	  	  	  	  	  	  Neutral	  	  	  	  	  	  	  	  	  	  Agree	  	  	  	  	  	  	  	  	  	  Strongly	  Agree	  	  	  	  	  	  	  	  Don’t	  Know	  
My	  personal	  actions	  can	  affect	  water	  quality	  in	  my	  county.	  Strongly	  Disagree	  	  	  	  	  	  	  	  	  	  Disagree	  	  	  	  	  	  	  	  	  	  Neutral	  	  	  	  	  	  	  	  	  	  Agree	  	  	  	  	  	  	  	  	  	  Strongly	  Agree	  	  	  	  	  	  	  Don’t	  Know	  
How	  concerned	  are	  you	  about	  local	  water	  quality?	  	  	  	  Very	  Unconcerned	  	  	  	  	  Unconcerned	  	  	  	  	  	  Neutral	  	  	  	  	  Concerned	  	  	  	  	  Very	  Concerned	  	  	  	  	  Don’t	  Know	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My	  personal	  actions	  can	  affect	  the	  availability	  of	  water	  in	  my	  county.	  Strongly	  Disagree	  	  	  	  	  	  	  Disagree	  	  	  	  	  	  	  	  Neutral	  	  	  	  	  	  	  	  Agree	  	  	  	  	  	  	  	  Strongly	  Agree	  	  	  	  	  	  	  Don’t	  Know	  
How	  concerned	  are	  you	  about	  the	  availability	  of	  water	  in	  your	  county?	  	  Very	  Unconcerned	  	  	  	  	  	  	  Unconcerned	  	  	  	  	  	  Neutral	  	  	  	  	  	  	  Concerned	  	  	  	  	  	  Very	  Concerned	  	  	  	  	  	  	  Don’t	  Know	  
Are	  you	  aware	  of	  any	  water	  pollution	  assessments	  in	  your	  county?	  
	  
	   _________	  Yes	  	   _________	  No	  	   If	  yes,	  please	  list:	  ___________________________________________________________________	  
	  
Have	  you	  read	  your	  county’s	  current	  comprehensive	  plan*?	  
*A	  community’s	  comprehensive	  plan	  outlines	  its	  future	  needs	  (housing,	  transportation,	  etc.)	  and	  
proposes	  strategies	  to	  meet	  these	  needs	  
	   	  _________	  Yes	  	   _________	  No	  	   _________	  Not	  sure	  
	  
Have	  you	  attended	  any	  meetings	  related	  to	  your	  county’s	  current	  comprehensive	  
plan*?	  
	   	  _________	  Yes	  	   _________	  No	  	   _________	  Not	  sure	  
	  
To	  what	  extent	  are	  you	  familiar	  with	  the	  following	  types	  of	  water	  policy	  
in	  your	  county?	  
	  
Water	  conservation	  policies	  
	  Very	  Unfamiliar	  	  	  	  	  	  	  Unfamiliar	  	  	  	  	  	  	  Neutral	  	  	  	  	  	  	  Familiar	  	  	  	  	  	  	  Very	  Familiar	  	  	  	  	  	  	  Don’t	  Know	  
	  
Water	  quality	  policies	  
	  Very	  Unfamiliar	  	  	  	  	  	  	  Unfamiliar	  	  	  	  	  	  	  Neutral	  	  	  	  	  	  	  Familiar	  	  	  	  	  	  	  Very	  Familiar	  	  	  	  	  	  	  Don’t	  Know	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Indicate	  the	  extent	  to	  which	  you	  agree	  with	  the	  following	  two	  
statements.	  
	  
Local	  Water	  Conditions:	  	  
Recent	  rainfall	  has	  made	  up	  for	  any	  previous	  water	  shortages	  in	  my	  county.	  Strongly	  Disagree	  	  	  	  	  	  	  Disagree	  	  	  	  	  	  	  Neutral	  	  	  	  	  	  	  Agree	  	  	  	  	  	  	  Strongly	  Agree	  	  	  	  	  	  	  Don’t	  Know	  
I	  am	  concerned	  about	  future	  water	  availability	  in	  my	  county.	  
	  Strongly	  Disagree	  	  	  	  	  	  	  Disagree	  	  	  	  	  	  	  Neutral	  	  	  	  	  	  	  Agree	  	  	  	  	  	  	  Strongly	  Agree	  	  	  	  	  	  	  Don’t	  Know	  
The	  number	  of	  times	  I	  have	  checked	  my	  county’s	  official	  drought	  status	  in	  the	  past	  
year	  is	  approximately:	  
	  	  0	  times	  	  	  	  	  	  	  	  	  	  	  1-­‐4	  times	  	  	  	  	  	  	  	  	  	  	  	  	  5-­‐8	  times	  	  	  	  	  	  	  	  	  	  	  	  9+	  times	  	  	  	  	  	  	  	  	  	  	  10	  times	  or	  more:	  ___________	  	  
How	  concerned	  were	  you	  about	  Lake	  Keowee’s	  water	  levels	  in	  the	  following	  years?	  	  
Indicate	  your	  level	  of	  concern	  with	  a	  check	  for	  each	  time	  period.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Not	  concerned	  	  	  	  	  	  	  	  	  	  Slightly	  	  	  	  	  	  	  	  	  	  	  Moderately	  	  	  	  	  	  	  	  	  Very	  	  	  	  	  	  	  	  	  	  	  	  	  Don’t	  Know	  	  2009:	  2010:	  2011:	  2012:	  2013:	  2014:	  Currently:	  
Proximity	  to	  Lake	  Keowee:	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Approximately	  how	  many	  times	  have	  you	  visited	  Lake	  Keowee	  in	  the	  past	  year?	  	  	  	  
	  
	  
Based	  on	  the	  route	  you	  would	  normally	  take,	  approximately	  how	  many	  minutes	  do	  
you	  live	  from	  Lake	  Keowee?	  	  	  
	  
	  
	  Indicate	  the	  extent	  to	  which	  you	  agree	  with	  the	  following	  statements.	  
	  
I	  want	  to	  spend	  the	  rest	  of	  my	  life	  in	  this	  county.	  Strongly	  Disagree	  	  	  	  	  	  	  Disagree	  	  	  	  	  	  	  Neutral	  	  	  	  	  	  	  Agree	  	  	  	  	  	  	  Strongly	  Agree	  	  	  	  	  	  	  Don’t	  Know	  
I	  do	  not	  feel	  a	  close	  connection	  to	  Lake	  Keowee.	  Strongly	  Disagree	  	  	  	  	  	  	  Disagree	  	  	  	  	  	  	  Neutral	  	  	  	  	  	  	  Agree	  	  	  	  	  	  	  Strongly	  Agree	  	  	  	  	  	  	  Don’t	  Know	  
Lake	  Keowee	  is	  one	  of	  the	  region’s	  greatest	  assets.	  Strongly	  Disagree	  	  	  	  	  	  	  Disagree	  	  	  	  	  	  	  Neutral	  	  	  	  	  	  	  Agree	  	  	  	  	  	  	  Strongly	  Agree	  	  	  	  	  	  	  Don’t	  Know	  
Water	  Conservation	  Behaviors:	  
	  
What	  year	  did	  you	  purchase	  your	  house	  within	  the	  county?	  	  
Please	  indicate	  any	  of	  the	  following	  actions	  you	  have	  taken	  since	  moving	  into	  this	  
home:	  
	   _________	  Installed	  a	  water-­‐efficient	  dishwasher	  _________	  Installed	  a	  water-­‐efficient	  clothes	  washer	  _________	  Installed	  a	  low-­‐flow	  showerhead	  _________	  Installed	  a	  low-­‐flush	  toilet	  _________	  Installed	  a	  rain	  barrel	  _________	  Replaced	  grass	  with	  native	  plantings	  _________	  Installed	  a	  drip	  irrigation	  system	  in	  the	  yard	  _________	  Used	  a	  paving	  material	  that	  absorbs	  water	  _________	  Planted	  a	  rain	  garden	  _________	  Constructed	  a	  pond	  to	  contain	  rainwater	  _________	  Used	  contour	  farming	  techniques	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_________	  Used	  a	  “no-­‐till”	  drill	  Other:	  ____________________________________________________________________	  
What	  kinds	  of	  local	  government	  initiatives	  to	  conserve	  water	  would	  you	  support?	  	  
Please	  rank	  your	  top	  three	  choices.	  
	   _________	  Public	  education	  campaigns	  _________	  Subsidies	  for	  water-­‐efficient	  technologies	  (such	  as	  tax	  rebates)	  _________	  Stricter	  storm	  water	  management	  regulations	  _________	  Mandatory	  water	  restrictions	  _________	  Stricter	  landscaping	  requirements	  _________	  Building	  codes	  that	  encourage	  water-­‐efficiency	  _________	  Regulations	  to	  encourage	  native	  landscaping	  Other:	  ____________________________________________________________________	  	  
If	  you	  have	  conserved	  water,	  which	  factors	  have	  most	  strongly	  influenced	  your	  
behavior?	  	  Please	  rank	  your	  top	  three	  choices.	  
	  
_________	  Financial	  reasons	  _________	  Environmental	  concern	  _________	  Human	  needs	  for	  future	  water	  _________	  Government	  programs	  _________	  Non-­‐profit	  programs	  _________	  Influence	  of	  family/friends	  Other:	  ____________________________________________________________________	  
Demographic	  Information:	  
	  
What	  is	  your	  gender?	  	  	   	  _________	  Male	  _________	  Female	  
	  
	  
How	  do	  you	  describe	  your	  race	  and/or	  ethnicity?	  (Check	  all	  that	  apply)	  	   _________	  American	  Indian	  or	  Alaska	  Native	  _________	  Asian	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_________	  Black	  or	  African	  American	  _________	  Hispanic	  or	  Latino	  _________	  Native	  Hawaiian	  or	  other	  Pacific	  Islander	  _________	  White	  Other:	  ____________________________________________________________________	  
What	  is	  the	  highest	  level	  of	  education	  that	  you	  have	  completed?	  	   _________	  Junior	  high	  school	  or	  less	  (1st	  to	  8th	  grade)	  _________	  Some	  high	  school	  _________	  Earned	  a	  high	  school	  diploma	  or	  GED	  _________	  Some	  college	  or	  technical	  school,	  no	  degree	  _________	  Two-­‐year	  college	  degree	  _________	  Four-­‐year	  college	  degree	  _________	  Post	  graduate	  degree	  (Ph.D.,	  MD,	  etc.)	  _________	  Do	  not	  know	  
	  
How	  do	  you	  describe	  your	  political	  views?	  	   _________	  Very	  Conservative	  _________	  Somewhat	  Conservative	  _________	  Moderate	  _________	  Somewhat	  Liberal	  _________	  Very	  Liberal	  _________	  Do	  not	  know	  Other:	  ____________________________________________________________________	  
Which	  income	  category	  best	  fits	  your	  household	  (before	  taxes)?	  	   _________	  Under	  $20,000	  _________	  $20,000-­‐39,999	  _________	  $40,000-­‐59,999	  _________	  $60,000-­‐79,999	  _________	  $80,000-­‐99,999	  _________	  $100,000-­‐150,000	  _________	  More	  than	  $150,000	  or	  above	  _________	  Do	  not	  know	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If	  you	  are	  interested	  in	  answering	  a	  few	  more	  questions	  online	  about	  
water	  conservation	  in	  your	  county,	  please	  provide	  your	  e-­‐mail	  address	  
here:	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